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The most powerful engine ever built bears the 
Westinghouse mark, but soon there will be others 
more powerful. The great economies of space, of 
fuel, and of daily costs which even this mighty 
mechanism affords will some day seem inconsider- 
able. For this engine is a mile-stone, not a 
monument. 


The important thing about this greatest of 
prime movers is the fact that it is but an 
enlargement of the fundamental design 
which Westinghouse has been developing, 
without a single backward step, since 1897. 


The Worlds Most Powerful Engine 


That was the year when the Parsons patents be- 
came the property of Westinghouse in America. 
The great turbines which this Company builds 
today represent logical and consistent progress 
from those basic ideas; progress founded on re- 
search, on hard work, and on engineering intelli- 
gence which this Company is proud to honor. 


Westinghouse turbine-generator units are the 
proven products of an engineering experience that 
has justified itself at every point. It is no accident, 
therefore, that Westinghouse should build not only 
the most powerful engines, butalso the most capable. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
Representatives Everywhere 


Offices in all Principal Cities - 










One of the low-pressure 
steam units of the 100,000 
h. p. Westinghouse turbine- 
generator in the Interbor- 
ough Rapid Transit Com- 
pany’s 74th St. Station, 
New York. 
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Using a special submarine plow and electrically-towed barge for laying submarine telephone 


A Submarine Plow for the Submarine 
Telephone Cable 

HE danger to which submarine cables are subject 

in shallow water is well known, and is attested to 
by the fact that such cables are always designated by 
the well-known signs, “Cable Crossing. Do Not Anchor 
Here.” For it is a fact that such cables are often 
damaged by the anchors of even small craft, with re- 
sulting inconvenience to the telegraph or telephone 
company and subscribers alike, not to mention the ex- 
pense of repairs. 

The accompanying drawing depicts how a telephone 
company lays its telephone cables in such a manner 
that they are reasonably protected against anchors, 
tides and other sources of trouble. A small barge car- 
ries the reel of cable as well as a combination mud 
plow and cable-laying device, and is hauled across the 
water by an electric hoist, as shown. It will be noted 
that a pair of steel cables are employed to guide the 
barge in a straight path across the body of water, 
while a third cable connected with an electric hoist 
on shore pulls the barge across. 

The cable is taken from the reel on board the barge 
and passed down to a grooved wheel behind the mud 
plow and thence laid in the furrow prepared by the 
mud plow. The cable is soon covered over with a 
layer of mud and sand, The depth at which the mud 
plow operates may be regulated by raising or lowering 
the upright to which it is attached. A system of sig- 
nals between the crew aboard the barge and the hoist 
operator on shore insures proper coordination of 
efforts. 


New Way of Singeing Chickens 
grace has been aptly termed “the gas of a 
thousand uses.” New uses are being discovered 
constantly and very many of them are as little related 
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to other uses as may well be imagined. One of the 
most recent and perhaps the most curious uses is for 
singeing chickens. 

It is claimed that the acetylene flame, properly used, 
performs this operation in a small fraction of the time 
formerly required by the old process, that it removes 
the last vestige of feathers from the fowl, and that the 
burning off is accomplished without scorching the skin 
or materially heating the delicate superficial flesh 
That this is possible with the intensely hot acetylene 
flame would seem hardly possible, were it not indisputa- 
bly demonstrated. 


Strength of Iron Pipe Cast Centrifugally 

M ODERN Cast Iron Pipe” was the title of a paper 

read recently before the Engineering Institute 
of Canada, Montreal Branch, by A. F. Macallum, com 
missioner of works, Ottawa. His remarks regarding 
the De Lavaud process of making centrifugally cast 
iron pipe, already described in this journal, were in 
part as follows: 

The present specifications for cast iron pipe are 
based on iron having a tensile strength of 19,000 Ib. 
per sq. in. When higher standards are given under the 
present foundry practice and mixtures, the pipe is apt 
to be brittle. On account, however, of new methods 
being adopted in manufacturing cast iron pipe, con 
sideration is being given to the revision of the specifi 
cations to meet these new conditions. This new pipe, 
developed by De Lavaud, a Brazilian engineer, is now 
being manufactured and introduced in this country, 
after exhaustive comparative tests with the ordinary 
standard cast iron pipe. 

The writer has studied with great interest the manu 
facture of this new type of cast iron pipe, which in- 
volves the application of the principle of centrifugal 
force to molten metal when poured into a permanent 


lines where they cannot be interrupted 


mold. A regulated quantity of molten iron is intro- 
duced into a revolving water-cooled cylindrical mold, 
whereby the centrifugal force exerted causes molten 
metal to spread uniformly upon inner surface of the 
mold. Within a few seconds the pipe is withdrawn 
from the mold at a red heat. It is brittle after leay 
ing the mold, on account of the outer surface being 
chilled, but after passing through an annealing furnace 
it becomes tough and much stronger than ordinary 
cast iron pipe, as plainly shown by the recent ‘tests 
made %y Vrofessor Gillespie of Toronto University 
The pipe made under these conditions has a decided 
contrast in structure to pipe cast in sand molds, and 
has not the segregation of impurities often found in 
sand cast pipe. As a consequence the pipe is a 
homogeneous, dense, fine-grained iron throughout, hav- 
ing no water or gas bubbles, and because of this density 
and strength can be made much thinner 

In the tests made by Professor Gillespic a 6-in pipe 
made by this machine was compared with a 6-in 
ordinary sand molded pipe and out of the same iron 
with the following results: 

Centrifugal Cast Pipe: 
strength, 39,000 Ib. per sq. in 
14,500,000 Modulus of rupture, 63,800 
tor, 20.2. 

Sand Cast Pipe: Thickness, 0.51 in. ‘Tensile strength, 
16,000 Ib. per sq. in. Modulus of elasticity, 8,860,000 
Modulus of rupture, 33,900, Quantity factor, 9.8 

From this it will be seen that the centrifugal pipe 
has very high tensile, cross-bending and resistance 


Thickness, 0.28 in Tensile 


Modulus of elasticity, 


Quality fae 


shock values, 

It is apparent, therefore, that this type of pipe can 
be successfully made much thinner than the sand 
molded pipe. For example, a 12-ft. length of 6-in. pipe 
weighs 280 lbs., as compared with 430 Ibs, for a sand 
cast pipe of the same diameter. 
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Hudson. River Bridge Equivalent to Twenty 


Tunnels 

i. were asked the other day—and the question 
| faa wen put many times before—why a 
bridge is preferable to a tunnel as a means 
x the Iiudsen River We answered that a 
ug, such as will be provided by the Hudson River 
Bridge equal to twenty tunnels in capacity, and 

an be built for less than half the money. 
Somebody bas stated that nine-tenths of the make up 
if a genius is his possession of a keen, quick sense 
proportion Life education for most of us consists 


in a struggle to lift ourselves mentally above the non- 





essentials of life into the free atmosphere of the few 
great essentials rhe men who possess a keen sense of 
pr rtion get results and get them quickly They 
dwell among the high peaks of thought and action; 


whereas the majority of men get lost among the non 
essentials, and fondly thinking that they are upon the 


mountains, they spend their lives in the shadows of 


It is for lack of a broad vision of the problem that 
New York City has allowed the Hudson River to cut it 
off physically, commercially and, we had almost said, 
politically, from the continent of America. Lack of 
u sense of proportion led the city to attempt to obliter- 
ate the Hudson River piecemeal, by driving tunnels 
beneath its bed, each capable of accommodating only 
one line of rails 

rhirty years ago a few men, such as President Rea 
of the Vennsylvania Railroad, and his great prede 
cessor, Mr, Cassatt, together with Gustav Lindenthal, 
the bridge engineer, had sufficient sense of proportion 
to realize that big problems call for big solutions; and 

it came about that the scheme for eliminating the 
barrier of the North River by building one vast sus- 
pended highway for freight and passenger travel was 
placed before a startled and incredulous public. 

\ bridge with a clear span of 3,200 feet, capable of 
arrying. the heaviest freight and passenger trains? 
Impossible! Hence, for lack of vision and a true sense 
of preportion, New York has been burrowing under 
the river in leisurely fashion, with the inevitable re- 
sult that the rising tide of twentieth-century travel has 
overtaken and swamped us. Congestion, increasing in 
geometrical ratio, stares the public in the face. De- 
lays and discomforts multiply in passenger travel, and 


in freight trattic it costs as much to get a ton of 


merchandise from New Jersey yards to its destination 
in greater New York as it does to haul it half a 
thousand miles across the continent by rail. 
Bridging is better than tunneling because by building 
a bridge big enough, it is possible to solve the prob 
lem at a single stroke, instead of scattering our effort 
in building a score of individual tunnel units. More- 
over, the total cost of the twenty tunnels would be just 
two-and-a-half times as great as the cost of providing 
equal traffic accommodations by the construction of one 
great bridge 
Now, let us look at this matter more closely. To ac 
commodate the great tlow of automobile and motor 
truck traffic for which provision is made on the 200 
foot upper deck of the Hudson River Bridge, would 
eall for the construction of ten two-track tubes, similar 
in size and costly ventilating plant to the tunnels which 
are about to be built under the Hudson at Canal Street. 
Now these ten tubes, judging from the estimated cost 
f the Canal Street tunnels. would call for the ex- 
Hence, the upper 
deck of the Hudson River Bridge alone will have a 


penditure of 150 million dollars. 


traffic capacity which, if provided for by the tunnel 


ystem, would call for a 150-million-dollar investment. 
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On the lower deck of the bridge there will be provi- 
sion for ten railroad tracks capable of carrying the 
heaviest transcontinental passenger and freight trains. 
To provide equal accommodation by the tunnel system 
would call for ten separate railroad tunnels whose 
total cost at present prices would be 100 million dollars. 

Now, the estimated total cost of the Hudson River 
Bridge is about 110 million dollars, and hence it fol- 
lows that, by the erection of this monumental struc- 
ture, the cities of New York and New Jersey and the 
whole metropolitan area will have at their disposal a 
means of communication which, if it were provided by 
the tunnel system, would cost two-and-a-half times as 
much. In other words, one bridge above the river is 
equal in capacity to twenty tunnels beneath the river; 
and it can be completed ip less time and at less than 
one-half the cost. 


Hydrographic Office Should Remain with the 
Navy 

HE McCormick Bill, introduced by Senator 

Knox, which provided for the transfer of the 

Hydrographic Office from the Navy to the De- 
partment of Commerce, died with the last Congress— 
fortunately so, for the proposed transfer would have 
been very ill-advised and vicious, The question of 
transfer, however, will undoubtedly be raised in the 
Congressional Joint Commission to reorganize the Gov 
ernmental departments, which Commission, by the way, 
has just elected Mr. Walter R. Brown, the President's 
representative, as its chairman. 

The absolute need of an office under the Navy Depart- 
ment whose duty it is to provide all our naval vessels 
with up-to-date charts, sailing directions and other in- 
formation relating to the sea and navigation, was 
realized early in the career of our country. Under the 
naval officers in charge, we were pioneers in the study 
and investigation of ocean currents, marine meteorology 
and terrestrial magnetism, with its effects on the 
Under their direction our naval 
vessels made many hydrographic surveys in different 
parts of the world. Our Hydrographic Office initiated 
the Pilot Charts, which are issued monthly of some 


mariner’s compass, 


oceans, quarterly of some others and which are of in- 
estimable value to all seamen. Other great maritime 
nations have followed our lead. 

The primary purpose of the office, which must not 
be lost sight of, is to keep our Navy and its ships in 
all parts of the world supplied with charts, sailing di- 
rections and a vast amount of the latest marine infor- 
mation with all changes to date. The Hydrographic 
Office is a vital part of the Navy itself and its work 
cannot be done by civilians in another department. 
Without proper data and marine information of the 
kind furnished by this office, our naval vessels could 
not operate safely either in peace or war. The main- 
tenance of the Hydrographic Office under the Navy 
Department is just as essential to the efficiency of the 
Navy as is its Bureau of Ordnance. 

In addition to its primary purpose, the Hydrographic 
Office incidentally furnishes to the merchant marine 
much of the same information (but, of course, the 
office has much confidential data and many confidential 
charts which are furnished only to naval vessels). 
The scope and value of the information given to the 
merchant marine has been greatly developed and in- 
creased by the ability and wisdom of our naval officers, 
and its value to merchant sailors cannot be overesti- 
mated. Merchant sailors fully appreciate it. 

No other department of the Government is, or can 
be, as well equipped as the Navy to investigate, collect 
from all parts of the world, compile and distribute this 
information. No civilian in the Department of Com- 
merce or elsewhere can have the same realization of 
what is needed by sailors as have our naval ofticers— 
educated, practical seamen and navigators—nor can a 
civilian have the same vital interest in the work. No 
civilian department can make sure of supplying every 
ship of the Navy, wherever she may be, with every 
chart she may need, with corrections to date. 

If this one activity were to be transferred from the 
Navy to the Department of Commerce (and presuma- 
bly to the Coast Survey), what would it mean? It 
would mean, unless the efficiency is to deteriorate 
greatly and immediately, that the Coast Survey must 
be immediately supplied with a considerable fleet and 
large personnel to survey in many different parts of the 
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world in order to do work that is now being done daily, 
quietly, efficiently and economically by naval vessels 
stationed in those waters, at intervals between the per- 
formance of other naval duties. Naval officers have 
made surveys in Korea, China, Mexico, Central America, 
Brazil, Uruguay, South Atlantic, South Pacific, Indian 
waters of countries 





Oceans, and in many other places 
which do not have fully equipped hydrographic offices 
of their own. These surveys involved very little addi- 
tional expense. If, however, similar surveys are to 
be carried on by the Department of Commerce, the 
expense of sending ships to any one of these places 
will be great, for they will have no other reason for 
going. In fact, the cost will be so great that compara- 
tively few of the needed surveys will be made, 


The Impo. tance of Instincts 

T is commonly supposed, in popular. conception, that 

in the lower animals reason plays at most a 

subordinate rdle while instinct reigns supreme; 

and that in man the condition is reversed, instinct regu- 

lating for the most part only the more elemental fune- 

tions, while the more complicated phases of conduct 
are determined chiefly by reason. 

That instinct performs, especially among certain in- 
sects, functions which to us appear almost miraculous, 
will not be denied by any student of nature. In this 
respect there seems little occasion to revise the popular 
conception. But there is much reason to suspect that 
the role of instinct in human affairs is commonly much 
underestimated. The fact is that reason alone furnishes 
no motives of any kind for action. If we could im- 
agine a purely reasonable being, devoid of emotions 
and feelings, this creature of our imegination, to be 
consistent, must be thought of as wholly inert. There 
would be no pleasure or pain to make it seek one course 
and shun another. It might be endowed with full and 
perfect knowledge of the consequences of any action 
that it might elect to perform; but having no feelings 
it would be wholly indifferent to such consequences, 
and would make no selection in favor of one line of 
action in preference to another. 

It may be urged that reflections on such an imaginary 
being are hardly even of academic interest. They de- 
rive, nevertheless, a certain utility from the circum- 
stance that we can often more clearly perceive a fact 
or a relation if we consider an extreme example, even 
though this example be a mere imaginary abstraction, 
a sort of caricature of the things having real existence. 
It is true that a wholly emotionless, feelingless person, 
in full possession of rational faculties, is at most a 
figment of the imagination. But though such an ex- 
treme case can never have real existence, men do differ 
widely in the intensity of their emotional makeup, and 
there is much reason to believe that these differences 
in temperament, rather than differences in intellectual 
endowment, determine the place that each man is fitted 
to occupy in the social scheme. For, as Young has 
said, “With the talents of an angel a man may be a 
fool.” It is not enough to be able, there must be a 
strong impulse to do. 

Among the most powerful impulses that drive men 
to accomplish—powerful, often, especially among those 
of large endowment—is the instinct of workmanship 
and self-expression, With such persons creative activ- 
ity is not primarily a calculated means toward a ma- 
terial end; it is the direct following of an imperative 
impulse that brooks no disobedience. For, to quote 
Owen Meredith, while talent does what it can, “Genius 
does what it must.” Lowell, in advising a prospective 
author as regards the acquisition of literary style, tells 
him that the first requirement is to have something 
that “Will not stay unsaid.” Similarly Arnold Bennett 
says of the author that “He cannot keep himself to 
himself, he is bound to tell.” And elsewhere he says: 
“The artist works under the stress of instinct.” We 
need not hesitate to say that the same is true of the 
great creative worker in any field, whether it be science, 
commerce or what not. Speaking quite generally, the 
greater a man’s achievements, the stronger is the 
presumption that he was impelled, unconsciously per- 
haps, rather by the blind instinct to use his talents to 
the full, than by any thought of material reward. 

Thus instinct plays, indeed, a most significant rdle, 
not only in the regulation of our prime, our most ele- 
mental functions, but also in directing human endeavor 
in the very highest flights of which it is capable. 
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Naval and Merchant Marine 


Triple Turrets Becoming Universal.— The system 
of mounting three guns in a single turret, first used in 
the Italian battleship “Dante Allighieri,” and later by 
the Russians, Austrians and ourselves, bids fair to 
become universal, The recent target practice against 
the “Baden” was made by British 15-inch guns 
mounted in an experimental triple turret. 

Suez Canal to Be Tunneled.— The great military 
base at Kantara, from which the British built a mili- 
tary railway through the desert to Palestine, is being 
dismantled. The line, of course, is permanent. During 
the war the Suez Canal was crossed by a large swing 
bridge, which is now to be dismantled. Connection 
between the Egyptian railways and the new line to 
Palestine will be maintained by means of a tunnel 
which will be built below the Suez Canal. 

Ship’s Gear the Complement of Wharf Cranes. — 
The New York-New Jersey Port and Harbor Develop- 
ment Commission, in its recent report, states its belief 
that a ship's gear plays a useful part in coéperation 
with wharf cranes in promoting rapid loading and un- 
loading of cargo carriers, Ship's gear is standardized 
equipment. It is found on every ship, and its use is 
universally understood. Wharf cranes should be de- 
signed with the idea of coéperation with the ship's 
own hoisting gear to secure the quickest loading and un- 
loading results. 

Yacht Speed Fifty Years Ago.—JIn the course of 
some historical articles on the performance of early 
yachts, the Yachting World and Marine Motor Journal 
gives some interesting details regarding the famous 
schooner “Alarm,” of 248 tons, built in 1880 at Lyming- 
ton, England, as a 193-ton cutter, lengthened and en 
larged to 248 tons and converted to schooner rig in 
1852. In a race of 52 miles against the Swedish 
schooner “Sverige,” of 280 tons, the “Alarm” won by 
two minutes, at an average speed of 12 knots. That 
would be good going in these days for a schooner of 
that size. 

Fleet Flying Boats.—We have heard much lately of 
fleet submarines, The latest development is the fleet 
flying boat—that is, craft which, unaided, can cruise 
with the tleet. The new boats built for the British 
navy are known as the Felixstowe Fury type. They 
weigh 15 tons, have a wing span of 140 feet, Rolls-Royce 
engines, with a total horsepower of 2400, giving a range 
of about 1500 miles, They have a crew of seven. These 
boats will go out with the fleet and will remain with 
it. When not scouting, they will taxi on the surface; 
and the hulls have been constructed of sufficient strength 
to enable them to face heavy weather. 

“Fuel for Nothing.””— The case of a motor ship 
that trades between Europe and America without hav- 
ing to pay for fuel is mentioned by Motor Ship. The 
“Buenos Aires,” running between San Francisco and 
Seandinavia, loads up with 1,500 tons of fuel oil at 
San Francisco, sells 800 tons at Stockholm, and returns 
to America with some oil left in her tanks, having used 
600 tons out of the 1,500 tons of her supply in her 
engines. She pays 7,500 pounds for her oil in San 
Francisco and sells 800 tons of it at Stockholm for 
8,000 pounds, The fuel is carried mostly in the double 
bottom, and therefore does not detract from the ship's 
cargo-carrying capacity. 


The State Canal Under State Control.—The pass- 
ing of the New York State Barge Canal into complete 
State control is naturally hailed as a good augury for 
the future prosperity of the waterway. As part of this 
movement, the Government is disposing of the fleet of 
canal boats, seme of them self-propelled, which was 
built during the war, especially for this service. The 
fleet is thoroughly modern and represents some careful 
thought and planning. It is hoped that the bids will 
approximate the present value of these craft and that 
a reputable organization desirous of furthering canal 
interests will secure this fleet. Otherwise, it will be 
sold to individual speculators for what it will bring, 
and the boats will be scattered, 


“Bismarck” to Be Named “Majestic.” — The Ger- 
man liner “Bismarck,” sister ship to the “Vaterland,” 
now the “Leviathan,” is nearing completion at the 
yards of the Blohm and Voss Shipping Company at 
Hamburg. This ship, with a length of 950 feet and a 
beam of 100 feet, will have a gross tonnage of about 
56,000. The builders claim that she will be a better 
boat than the “Vaterland,” the experience gained in 
that ship being embodied in her. The “Bismarck” was 
handed over to the Allies under the terms of the 
Treaty, and has been sold to the White Star Line, who 
will rename her “Majestic,” when she hoists the com- 
pany’s flag and takes her place in: the service from 
New York to Europe. 
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Science 

Lightning Freak.—Lightning is apt to do anything 
which is irregular. It struck a Dickenson College dor- 
mitory and hurled a freshman seven feet across a room 
while others a few feet away were not touched. 

Highest Mountain in England for Sale-—Who wants 
to buy Mount Snowdon, which is the highest mountain 
in the British Isles? It is now listed for sale by its 
owner, Sir Richard Williams Bulkeley. Sir Richard is 
probably the largest land owner in Wales. 

The High Cost of Education.—It will cost Columbia 
University $7,271,393 to carry on the way for the fiscal 
year beginning July Ist, Twenty-four states of the 
union have annual budgets of less than this. Colum- 
bia will expend $4.173,168.29 for administration and 
$536,108 for the care of the buildings and grounds, 
Miscellaneous items make up the balance. 


American Unearths Ruins of a Greek City.—Ruins 
of a prehistoric city have been discovered by Pro- 
fessor Carl Blegen of the American Archaeological 
School at Athens. The city he has found was situated 
between Corinth and Mycenae, in southern Greece, and 
pottery and fragments of statuary unnearthed fix the 
date of its prosperity at about 2000 B.C. 

A Sight-Saving School.—A_ sight-saving  public- 
school has been formed in a school in Canada. It is 
located in a large and specially lighted room and there 
are a dozen pupils to start with. Ordinary text-books 
are done away with and special books with very large 
type (24-point type) are used. Pen and ink as well as 
white paper is discarded. Instead soft pencils and a 
cream shade of paper with green lines are used. 
When it is borne in mind that 24-point type is 14-inch 
high, this scheme does not seem to be very practical in 
the case of the already bulky text-books. 

Saved with Dynamite.—A thrilling story comes out 
of northern Ontario. The women of an Indian encamp- 
ment were attacked by timber wolves while the men 
were absent trapping. With the few rifles left in the 
camp the women defended themselves until the ammu 
nition gave out and their situation became perilous. 
An Indian boy thought of some sticks of dynamite for 
use in lakes when fishing was bad. A bundle of them 
with caps and fuses was thrown among the wolves 
and the explosion killed 36 wolves and frightened off 
the remainder. 

Reading in Bed.—An English scientist after an ex- 
haustive study of the eye and eye strain says that 
reading in bed is not harmful provided one sits up 
and looks down at the print, the light of course being 
good. Looking at pictures in an exhibition is always 
very tiring to the eyes. The cause goes back to the 
time when man and the higher apes first developed 
the use of the opposing thumb, The object picked up 
and held with the aid of the thumb was held below 
the eves. Thus the muscles that turn the eyes down 
became more used than those which turn the eyes up 
and less sensitive to strain. 

Rifleman to Guard Fish.— One of the most novel 
jobs in the United States is held down by a man in 
Oregon, The State Legislature has just commissioned 
him official sea lion hunter and he is to work in co- 
operation with the State Fish Commission to rid the 
coast of Oregon of the sea lion menace which destroys 
more fish than all the famed canneries of the district 
combined can pack. For bounties the hunter has 
brought in over 10,000 sea lions. Thousands of tons of 
salmon are destroyed annually by the peculiar land and 
water beast against whom the hunter wages merciless 
warfare. The secretary of the State Fish Commission 
states that during the 157 days which constitute the 
open season, and during which the canneries are al- 
lowed to operate, sea lions along the coast consume 
41,500,000 pounds of salmon, 


Imported Brick a Colonial Fable.—One of the insti- 
tutions of the middle Atlantic States is the house that 
was “built of brick brought from England as ballast.” 
All other houses crumble and decay, or at least get 
greatly out of repair, but these seem to have a charmed 
existence. The importation of brick into the North 
American colonies, especially into Maryland and Vir 
ginia, must have been the leading industry of that 
period, and the records must be out of joint because 
they do not contain references to this important trade. 
The Custom House records are silent on this point. 
Excellent deposits of clay were found in Virginia and 
Maryland. Bricklayers or “brick masons” as they 
were called, were among the early settlers and they 
probably did not wait until the ships came in, “in 
ballast.” It is a curious example of the survival of a 
story which is far from true and we can vainly sean 
the houses at Annapolis or Yorktown for true exam- 
ples of English brick. 
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Electricity 


Electricity vs. Horses——If a horse could deliver 
horsepower, then it would take 19,000,000 of the 23,000 
00O horses in the United States to furnish power now 
supplied by central electric stations of the country, ac 





cording to Electrical Review. In 1902 less th 1,500, 
000 horses would have sufliced. 
Electrification of Philippine Railroads. — In regard 


to the plans of the Manila Railroad Company for the 
use of electric motive power on its road, the Bulletin of 
the Philippine Government Commercial Agency in New 
York states that the electrical power will be developed 
from the Agno River, in central Luzon, which is be 
lieved to possess a potential capacity of from 12,000 to 
15,000 horsepower, A thorough topographical survey 
of the entire water power site is being undertaken, and 
early reports of the survey would seem strongly te 
point to the feasibility of the project 


Electric Locomotives for Brazil.—The electric loco 
motives for the Paulista railroad in Brazil, which wa 


recently described in our columns, are now being built 
in the United States. In fact, the first of these has 
been completed It is a freight locomotive weighing 


105 metric tons and has six driving axles, each equipped 
with one 2S0-horsepower direct-current motor, arranged 
for operation with two motors in series on the S00) 
volt line. This locomotive has been designed to handl 
trailing loads up to 700 metric tons over a line having 
a maximum grade of approximately 2 per cent 


Water Power in Halifax.— A plant is under con- 
struction at St. Margaret's Bay, about 15 miles from 
Halifax, which is expected to furnish sufficient light 
and power for the city, according to a report from our 
Consul. This is under the direction of the Nova Scotia 
Commission and will mark the partial completion of 
its first important development The question is yet 
to be decided whether the Halifax municipality or the 
street car company will receive and distribute the 





power, Other private interests are constructing plants 
which will utilize the tremendous river force of Nova 
Scotia, 


An Anti-Glare Lamp.—From England comes the 


good news that Mr. Alfred E. Terry has invented 

useful apparatus which abolishes the usual diffused 
glare from motor car lamps, and enables drivers in 
the opposite direction to see Whether the road is 


clear. It consists of a grid composed of thin aluminum 
plates crossing at right angles and forming a network 
of square tunnels about %-inch wide and 2 inches long 
These are -held in a frame which fits on t 
The result is that the beam is concentrated about 4 
feet or 5 feet in front of the lamp, whence it widens 
out to give sufficient light laterally, while at the same 
time an increased range directly ahead of some 20 
yards compared with bare lamps is obtained. A dem 
onstration shows that glare is largely avoided 


the lamp 


Automatic Heat Regulation of Electric Cars. ~ 
Among the new devices that are being introduced in 
electric railroading are the automatic heat regulators 
or thermostats, These devices, it is said, save over 
5O per cent in the consumption of current by the heat 


_ ers, and save over 10 per cent on the peak load. Fur 


thermore, they are said to reduce the cost of mainte 
nance on heaters for the reason that they prevent over 
heating with its destructive effects. The mechanism 
of the thermostats is quite simple, The mercury tube 
is mounted on springs and is not affected by vil 
or jar of the car. The metal conductor around the 
mercury bulb makes contact on the outer case and trans 
mits the temperature of the air on the outside of the 
case so readily to the mercury that the manufacturer 


Something 


ration 


guarantee it to regulate within one degree 
like 19,000 of these thermostats are now in use 


Telephonic Measurements.—In a paper by Sit 
William Noble on “The Long Distance Telephone 
System of the United Kingdom,” recently read before 
the Institution of Electrical Engineers, some interesting 
facts are brought forth regarding delicate telephone 


measurements, It is pointed out that the development 
of recent years have extended the practical limits of 
telephonic science. Thus measurements and adjust 
ments of the capacity and resistance of cable con 


ductors are- now made to an extreme degree of accu 
racy at frequencies of 800 cycles per second and 
higher. The amplifiers used are exhausted to a pres 


sure of 0.00001 mm, of mercury, probably the highest 
vacuum employed in commercial apparatus These 
methods and devices, the employment of which a few 


years ago was possible only in the best-equipped lal 
oratories, now form part of the standard constriuctior 
and operation of long-distance telephone plant, and are 
the everyday concern of the telephone engineer 
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Our Tropical Timber ‘Trade 
Some of the Valued Woods for Which We Must Rely Upon the Countries to the South of Us 


$y Samuel J. Record, Professor of Forest Products, Yale 


the tropic ire the on the beach at low tide, roped together into rafts to 
Our demand has be towed to navigable water and later hoisted aboard 
1 fancy, for woods a steamer bound for an American port. The sawing is 
rance, their medici done in this country because logs are more rapidly 
d peculiar prop handled than lumber and milling conditions here are 
eve that this condition is more satisfactory Much of the finely figured ma- 
\ hing of our virgin hogany is cut into veneers 
the vast tropical Most of the African mahogany, closely allied to the 
e to r timber market is lim genuine, comes from the Gold Coast and neighboring 
t ecial use regions, The trees which supply it are usually of very 
pical forest is for large size and in squaring the logs the natives fairly 
mportance comes mahogany swarm over and about the prostrate trunk. It is a 
t : It is ef long estab hard struggle to get the timbers to the railroad and 


University 


tropical wood. It has the good cabinet qualities of our 
native black walnut but the wood is more conspicu- 
ously figured. There are various tropical woods called 
“walnut” for commercial purposes, though they are 
not common in our market. The so-called Brazilian 
“walnut” is what is known locally as the frei-jorge, 
It produces valuable lumber and is being shipped in 
quantity to Europe for use in place of oak for coop- 
erage. 

The Spanish cedar or cedro, cousin of mahogany, is 
extensively used in this country, almost exclusively for 
cigar boxes. It is a cedar only by courtesy and owes 
its trade name to its cedar-like fragrance. Most of our 














hir (Hayti) ®. Pile of straight Haytian logwood ready for export to the United States. 3. Hauling out a squared cedar log from the Central 
whee i. Pile of Brazilian rosewood for veneer, sawn in half by pit saws and all heart defects removed. 5. Rafts of squared mahogany and Spanish 


cedar on the beach awaiting high tide 


Tropical forest products on theix way toward shipment to United States ports 


ut not all that appears arrived in the yard it is a common practice to thatch 

me is genuine rhere are them with palm leaves to ward off the intense sun. 

we mahogany known and they here is also considerable lumber from the Philippines 

West Indies, the Florida sold under the trade name of “mahogany.” In fact a 

il Amie , and northern parts of tropical country is poor indeed that cannot produce 

from one to a dozen “mahoganies.” It is reported that 

} ny produe ' now in Mex- the wood of the sandbox tree, the possum-wood of 

Che business is controlled by Duteh Guiana, is soon to make its debut on our market 

» handle all of the operations from as yet another “mahogany,” this time a white one. 

manufacture! Here is one of the The term “white mahogany” is now often applied to 
the crude and desultory native the prima vera 

mve give place to organized One of our favorite furniture woods is the Circas- 

cut, the logs squared, hauled out sian walnut, though this can hardly be classed as a 


supply comes from the mahogany forests and the two 
woods are handled together. Thirty-six different spe- 
cies of cedro have been found in various parts of the 
American tropics. It is one of the most valuable 
woods locally for construction purposes and it is not 


unlikeiy that it will before very long be used for house 


siding in this country. 

We normally consume about 3,000 tons of boxwood. 
The Turkish and Persian boxwood, the finest textured 
and most homogeneous wood known, formerly ruled 
the market, but is now very rare. It is an ideal wood 


for engraving, for instruments of precision, and for 


(Continued on page 455) 


June 4, 1921 


SCIENTIFIC AMERICAN 


145 





The Burning Mines of 
the Hocking Valley 
By Harry A. Mount 
NE spring day in 1884 
O thirty-seven years ago 
_guards in seven mines in 
one of the finest bituminous 


coal fields in this country 
simultaneously discovered 
fire in their mines. The 
miners were on strike and 


it had been rumored the day 
pefore that strike-breakers 
were on the way. Oil cans 
scattered about the mine en- 
trance gave evidence that 
the fires were the work of 
vandals. 


Today the fire is_ still 
burning. It has rendered 


almost useless the entire 
coal deposit, extending over 
some seventeen square miles 
of territory between the lit- 
tle mining towns of Shaw- 
nee and New Straitsville, 
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Weighing the Ten-Mil- 
lionth of a Miliigram 
By Dr. A. Gradenwitz 
\ JHEN a young Swedish 


physicist, Dr Hans 
Petterson, in the fall of 
1911, commenced his work 


at the Colles: 
London, the 
him by Sir Wil 


Ramsay was a 


University 
subject sug 
gested to 
liam 
investigation into a « 


closer 
rious 
phenomenon observed by 
himself, viz., the 
loss in weight of a tiny gold 


temporary 


capsule raised to a red heat. 
The quartz micro-balance de 
signed by Steele and Grant 
was to be used in this con 
nection and the news 
Sir William's 
| was to try even to improve 


omer to 


laboratory 





it, so as to make it stronger 


and less difficult to work 
with, This difficuit problem 
was solved most satisfacto 


mal 





Ohio; it has actually de 
stroyed more than 15,000,000 


tons of coal under about 
1.500 acres of this territory ; 
it has turned a once prosperous community into a 
graveyard of hopes. Those few miners who still eke 


out an existence by working the outcroppings of coal in 
the fire district do so at the daily risk of their lives 

The fire has resisted elaborate efforts made by the 
this enormous store of fuel and numer 
ous efforts of private firms to their property 
The fire is burning more fiercely today than ever before 
and experts of the Ohio Bureau of Mines say it is 
just getting a good start! It is predicted that it will 
burn for nearly a century to come with little hope that 
it can ever be extinguished. 

The fire is in a particularly fine vein of coal 
Hocking Valley district. Nearly the whole 
practically free from slag and is from five to twenty 
That part which already has burned 


state to save 
suve 


in the 
vein is 


feet in thickness 
averaged about ten feet in thickness. 

The tire is particularly difficult to control because of 
the fact that most of the 
running from ten to fifty feet deep, much of it being 
suitable for stripping operations. As the burns 
out the fissures in the earth 
through which the fire receives a new supply of oxygen 

Not only has the fire destroyed an enormous store 
of good coal, but it has wrecked a whole countryside. 
Lands burned brick-red by the great heat 
from beneath, destroying all vegetation and rendering 
the ground unfit for cultivation. Seores of homes have 


coal is near the surface, 


coal 


ground sinks, causing 


have been 


The quartz-fiber micro-balance that is sensitive to a millionth of a milligram, and a drawing 


showing its construction 


with their lands are retreating stubbornly before the 
advance of the fire but without hope. Only those mines 
in which it is possible to secure good ventilation can be 
worked and even then they have to be abandoned long 
before the fire actually reaches them because of the 
presence of the deadly fire damp. 

miner owned a_ considerable rich 
land and was moderately wealthy. The single opening 
he can work will have to be abandoned and it 
furnishes now a meager living by hauling coal from 
it in wagon-load lots, One day last summer his small 
herd of cows went into the entrance of an old mine, 
attracted by the cool shade, and next day he found them 
there all dead from fire damp. Their bones are now 
cremated. 

The writer came upon a gang of five men in the heart 
of the fire district engaged in making a new entrance 
to an outcropping vein. The entrance they had used the 
day before was now a roaring furnace. During the 
night the fire had broken through from an adjoining 
shaft. There was an explosion that shook the surround- 
ing country and which blew a twenty-five foot crater 
in the hillside. This formed a sort of natural flue for 
the burning mine and flames roared fifty feet into the 
air. The men intended to blast down the burning sec- 
tion of the mine to retard the fire while they opened 
another entrance, This would allow them to work a few 
more days before the fire caught up with them 

About a hundred feet from where they worked was a 


One section of 


soon 


rily, the work being later 
continued at 
The knife-edge 


the balance was replaced by 


Stockholm 


support oft 


a suspension consisting of a pair of quartz fibers, a 
magnetic arrestment being employed. The thinnest 
portion of these fibers, viz., the portion bent during 
oscillations of the balance, is only a few thousandths 
of a millimeter thick, thus being invisible to the eye 
and requiring, to be made visible, a strong side illumi 


under which it 
tint 


nation ruinbow-colored 


gleam, the 


appears as a 


indicating the thickness of the fiber 





The bearing capacity of these extremely thin fibers 
was found to be unexpectedly high, amounting to 
several grams, which corresponds to the strength of 
hardened steel The drawing out of the fibers is 
effected in a few moments in the oxygen flame at a 
temperature corresponding to a white heat This doe 
away with the whole laborious work required in sharp 
ening and adjusting the knife-edges used in connection 
with ordinary balances. The fibers are also of a re¢ 


markable flexibility, thus enabling the sensitiveness’ to 


be driven to figures so far unheard of Moreover. on 


reducing the thickness of the fibers the flexibility will 


than the bearing capacity de 


increase more quickly 


creases so that the new micro-balance, in opposition te 


all those so far constructed, will work the better as 


it is made smaller. 
designed 


The construction of the first micro-balance 


on these lines demanded several months’ laborious work 
though, 


obtained, it 


Veness 


on account of the unprecedented sensiti 


proved to be worth all the pains taken 





been abandoned and have tumbled into the sink holes — gtream of steaming water, which, they said, was hot When Dr. Petterson’s work was continued at the 
that engulf the country in the wake of the fire. (Continued on page 455) University of Stockholm, the street traffic, during those 

One whole vil- nights when the 
lage, the town of most delicate test 
Old Straitsville, were made, was de 
has been aban- viated from the 
doned., Wells in university building 
this vicinity are The beam of the 
sometimes boiling balance is entirely 
hot and there are of quartz, In the 
steaming streams one recently ‘on 
running through structed it is only 


woods in which the 
trees have been 
burned off at the 
roots and have top- 
pled over in confu- 
sion. Occasionally 
the pent-up energy 
of the burning coal 
bursts forth in a 
miniature volcano, 
and at night scores 
of these craters can 
be seen from a hill- 
top in the heart of 
the fire district. 


Paved roads have 
been undermined 
and have sunk in. 


In brief, the fire 
district presents a 








5 centimeters long 


and weighs a frac 
tion of i? gram 
Weighings are 
taken in hermet 
ically el l is 
inside of which the 
air pressure can be 
reduced as far as 
a very high vacu 
um, thus varving 


the upward puil of 
the air on a minute 
air-filied sealed 
bulb sus 


pended on one side 


quartz 


of the balance. The 
variation thus pro 
duced in the effee 


tive weight of the 








picture of the ut- 


night such spots as this 


dot the 


bulb can be caleu 


cherry-red 


countryside with 


Most desolation. Left: A fissure in the ground through which red hot earth can be seen. At lated with an aceu 
The few persons patches. Right: The day before this picture was taken work was going on as usual in this shaft; now it is a roaring furnace racy of fractions of 
who have remained Scenes on the ground under which Ohio’s great subterranean fire rages (Con'td page 457) 








SCIENTIFIC AMERICAN 


June 4, 192] 


Revolutionizing an Industry 


How Modern Machinery Is Minimizing Hand Labor in Hemp Production 





By George H. Dacy 








All hemp was formerly broken by hand—a back- 
breaking, arduous job 


resistant properties and its ability to withstand wear, 
hemp is well suited for cordage of all kinds, for lines 
and ropes used in all shipping operations, for canvas, 
for all purposes where strength and durability rather 
than beauty and fineness of texture are desired. Hemp 


In the neighborhood of 42,000 to 45,000 acres of hemp 
are annually grown in this country, the yields of fiber 
ranging from 1,000 to 1,500 pounds to the acre. Hand 
labor is no longer necessary in producing and harvesgt- 
ing the fiber, field implements now being available 
which simplify the production of the crop. Specially 
equipped mills have been constructed and established 
in sections where hemp is grown on some scale for 
separating the fiber from the stalks. Wisconsin, which 
grows about 8,000 acres of hemp a year and ranks ag 
the second state in the country in total acreage and 
production of fiber, has developed her industry during 
the last ten years and now operates 11 of the 18 hemp 
wills to be found in th» “United States. 

Hemp is an annual p.ant which attains a height of 
from 5 to 15 feet and is of value due to the fiber 
contained in its woody stems. ‘The crop is seeded 
thickly so that the stalks will grow high and slender, 
The fiber obtained from the hemp is called bast fiber 
and is of value on account of its length, strength, plia- 
bility and general resistance to wear and tear. The 
system of milling the hemp known as breaking consists 
in separating the woody portion of the stems from the 
tiber. 

Wisconsin's establishment in the hemp growing bust- 
ness is a story with a rather romantic angle. Uncle Sam 

appreciated that this hemp 








industry was  tobogganing 
rapidly toward extine- 
tion unless he could elimi- 
nate the hand labor diffieul- 
ties. Twelve years ago the 
National Department of Ag- 
riculture in cooperation 
with the Wisconsin Agricul- 
tural College began growing 
hemp in Wisconsin, the soils 
and climate there being ad- 
mirably adapted for the pro- 
duction of this fiber crop, 
As soon as it was demon- 
strated irrefutably that 
hemp would prove a success 
in Wisconsin, the authori- 
ties exerted every effort to- 
ward the perfection of some 
mechanical device for break- 
ing the crop and reducing 
hand labor to a minimum. 
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s Little tempt as yet 
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the rj ibilities of this 
ren able fiber croy It is 
also valuable for the manufacture of bagging for cotton 
ba! for sucking of all kinds, carpets, rugs, seines, 
net fishlines, sewing threads of all description, warp 
for carpets, and for such fabrics as crash toweling, 
rough sheeting and rough clothing. 
(im account of its great tensile strength, its water- 


Harvesting hemp with a modern machine which cuts and spreads the stalks 


is much like flax in chemical and physical properties 
and this resemblance has been capitalized by the use of 
efficient power-driven machinery. By a process known 
as hackling the hemp fiber is reduced to a condition 
like the coarser grades of dew-retted flax and can be 
subsequently spun on flax-spinning machinery. 


Experienced hemp growers 
and a large harvesting ma- 
chinery company coéperated in this work and ultt- 
mately appliances were developed which efficiently per- 
fermed all this work rapidly and at relatively low 
expense. 

In establishing the industry on a practical basis, 
(Continued on page 457) 

















ping cords, 










it 

















fiber from the Wisconsin mills is sold to large Euronean and American spinning companies which manufacture the finished products. Right: Sewing thread, socking twines, wrap- 
binder twine, and oakum—these are some of the products made from hemp fiber 


Scene in a spinning mill handling hemp fiber and some of the finished products 
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General view of the Oehmichen helicopter, with the gas bag removed, and a near view of the 20-25 





Secretary of the British Civil Aerial 
Transport Committee, that remarkable re- 


lifting members by means of belts 












































Apparatus employed by the Bureau of Standards for measuring vapor 
pressures to a fineness of one part in from three to five thousand 


horsepower engine which drives the two 


Is the Practical Helicopter in [ amieaies ve =] Measuring Vapor Pressures 
. Sight? Ww accuracy in measuring vapor 
' * - pressures to a fineness of one part 
By George Gaulois in from three to five thousand divisional 
HE helicopter, long held as a classic units is the desired objective, two types 
joke in aeronautical circles, may be of instruments recently perfected by the 
coming into its own at last This does United States Bureau of Standards meet 
| not mean to say that the practical heli- the requirements, The two mechanisms, 
copter is already realized, but it does although widely differing in appearance, 
mean to convey the very definite impres- have much in common, and in fune 
' sion that at last the helicopter inventors tioning in the Government laboratory 
are getting down to real engineering their uses are well-nigh interchangeable 
principles and are developing designs Each, however, varies in construction and 
, which hold some promise of future suc possesses respective merits 
cess. The day of the toy helicopter with The photograph showing the scaffold 
rubber-band motors, intended to repre- like arrangement is a pictorial embodi 
sent the merits of a given type of pro- ment of the new manometer designed by 
; posed helicopter, is gone. Inventors are the Bureau of Standards, aiming for ae- 
' now building full-sized machines, equipped curate measurements up to fifteen atmos 
with real aviation engines and man- pheres. It is to be employed extensively 
é earrying bodies, in order to prove the as a primary standard with which to 
. worthiness of their designs. And in so calibrate other gages as well as for its 
‘ doing they are rapidly convineing us limited application as a working unit. The 
: that there is some hope after all for heli- apparatus consists of five V-shaped tubes, 
4 copter flight. 2.5 meters long, mounted on a steel frame 
‘ The shortcomings of the airplane have work and so equipped with valves that 
paved the way for the helicopter. First any combination of these tubes may be 
’ of all, the airplane has to maintain a used. The lower half of each of the tubes 
: high rate of speed in order to sustain it is filled with mereury while the upper 
B self in the air. By the same token it must half contains a light liquid (at present 
Z take off at a high rate of speed, and Copyright, Keystone View Co alcohol) for the transmission of pressuré 
: land at a considerable rate of speed, both | Oehmichen helicopter in flight, said to be the first helicopter to make a free The two sawed-off V-shaped tubes shown 
: of which contain many elements of dan flight, although it is equipped with gas bag in the upper left hand corner serve to di 
“ ger. Then again, the way in which the vorce the alcohol from any gas, the 
; airplane takes off and lands calls for a large landing = sults have been obtained with the helicopter invented sure of which is to be determined 
space, Which makes the airplane impractical for use in by Lieut. Stefan von Petroczy, of the Austrian Ar The photograph which presents the revolving mechan- 
cities and over rough country where large fields or Balloon Corps. In fact, this machine is acknowledged ism, which might be mistaken for a diminativ pin 
clearings are not available. Still further, the airplane, to be the first helicopter in the world which, after ning jinny,” in reality illustrates a piston gage, built 
by the very fact that it must keep moving while in the making an ascent, has remained for any time hover for determining accurate measurements of pressures 
air, is not suitable for military, photographic, observa- ing in the air at the distance it has risen from the up to 100 atmospheres. It is easier to oper: than 
tion and other purposes, where the facility to hover ground. However, the Petroczy machine has not made .the manometer just described, and the scientist lends 
is a prime requisite. a free flight, for in every flight it has been controlled himself to the negotiation of this apparatus as prefera 
All these shortcomings have brought about a de- by a series of cables paid out by winches on the ble to the former in making actual pressure mensure 
mand for an aircraft that can rise vertically, maintain ground. It has gone straight up under its own power ments. It consists of a steel piston snugly fitted within 
itself at any desired altitude, move in any direction (Continued on page 458) a steel cylinder The pressure, transmitted by oil 
or hover over a given spot and descend in from a short mercury manometer ted 
a direct vertical line when the flight is on the buse of the gage, acts against the 
terminated. The helicopter, theoretically base of the piston and exerts pward 
at least, seems to contain all the latent force upon it. This exertion is balanced 
elements of such flight. by piling the weights, shown in the right 
During the past year or two there have of the illustration, upon a steel column 
been several serious attempts to evolve which extends up from the piston. Turing 
successful helicopters. In the United the pressure measurement the piston is 
States we have had the experiments of continuelly rotated to prevent it from 
Crocker and Hewitt, which were quite sticking. A small dial gage indicates the 
convincing even if they were not pushed approximate pressure, and aids the oper 
beyond the experimental stage. Then ator in balancing the piston gag Like 
there has been the neat little machine the munometer, extreme accu 
evolyed by Berliner, son of the well-known positive virtue of the piston 
telephone and phonograph inventor. In exact to the fineness of one part in from 
Spain there is the helicopter of Pescara, three to five thousand integral part 
which is shortly to receive a series of 
rigid tests by the French army authori- Ostrich Skin Shoes 
ties. All these machines, which make use We have recently had many odd 
of co-axially mounted screws revolving in leathers such as shark skin, porpoise, 
opposite direction, have been described in etc., and now the ostrich comes forward 
| these columns. ye . : to help leather shortage. Shoes made of 
We learn from Harry Harper, Technical a eae waite wists = | leather from ostrich skins will outlast 


always 


' 
oOo 


leather. The ostrich 


tation of 


had a repu 


being a tough bird. 
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Reorganizing Our Government Machinery —Il 


Some Concrete Reasons Why Rearrangement for Mere Rearrangement’s Sake May Not Be a Good Thing 


By C. H. Claudy 





























VV HIEGN the hinery in a factory becomes worn means much to us as a nation. We are the world’s using would also be reduced, A civilian production jg 
; t ‘ d. If out of order, it is repaired premier builders and constructors. We put up the big- rarely as good for a military purpose as the same 
if it of i crapped and a new and better gest and tallest buildings, our elevators run faster thing produced by military authorities. The Navy has 
n its place and more safely than others, our trains cover more found it essential to its efficiency to make its own guns, 
() ernn t m nery both out of order and track, our conerete roads are better, our hydraulic its own sea-planes, its own officers, its own yards and 
f date, | nate need of repair and replace labors are world models. All these and a thousand docks, its own ammunition. Why should it be sup- 
lt ineconomica inefficient, clumsy, and similar activities are the result of engineering research. posed that the Navy would not find the ends of eff- 
te rai parts It should therefore Some of that research has been done in government ciency best served by making its own charts? 
red, where repairs are possible, and scrapped laboratories “All right, then,” says the economy hunting Congress. 
al here ng short of serapping and The War Department does engineering research in man, “we'll make a great chart bureau and put it all 
ment possible the United States Engineering Office, in the Mississippi under the Navy. How will that suit?’ 
As to how this o be done there is a wide differ- River Commission and in the California Debris Com- It won't suit. What does the Navy know about Geo 
e of Unfortunately, those in authority are mission. In the Treasury Department the Supervising logical research? What does the Navy know about the 
‘ r ! mechanics Congress, composed of Architect has some to do, as does the Public Health needs of the Land Office? What tie is there between 
vl ‘ true, able and conscientious, is Service. Yards and Docks and Engineering in the the Navy and Reclamation? None. 
“le up x per nh running government ma- Navy Department, of course, make independent engi- The principle on which too many organizers of the 
As a equence, some of the remedies pro neering researches and the Interior Department das Government are working, is that the end to be served 
, ire ineff ve ome are weak, and some are engineering laboratories in the Bureau of Mines, Recla- is purely one of economy. It is not. Although the 
is. Some, if carried out, would do more harm than mation, Geological Survey, the Alaskan Engineering American people are anxious that their government 
l Commission and the Division of Capitol Building and engine shall be run economically, they are also de- 
In rey ne echanism with a monkey wrench it Grounds The Weather Bureau, Public Roads and sirous to get value received for its running. It is when 
mmen ser t to throw the monkey wrench into Forest Service in the Agricultural Department; the it is both expensive and inefficient that we kick. Re- 
eat A watch which won't keep time cannot be Bureau of Standards, the Bureau of Lighthouses, the organization will fail if efficiency of use of a govern- 
mice irat ng it apart and putting it to Coast Survey and the Bureau of Navigation in the ment product is not obtained. Economy of operation 
‘ " mn with the me wheels in different places Department of Commerce—all have their engineering which destroys efficiency of use, will injure us far 
4 y f t government which merely re offices and laboratories and four of the independent more than we will benefit by the saving of a few dol- 
g part \ not aceomplish much units of the Government (not attached to or a part of lars of appropriation. 
\\ int huffling of parts, nor even any department) have similar activities: the Interstate An instance to the point is the proposal to take the 
ne of me with other similar parts, but reor Commerce Commission, the International Joint Bound- Naval Observatory from the Navy and put it under the 
m whicl nate unnecessary duplication iry Commission, the Shipping Board and the Panama Department of Commerce. The theory, apparently, is 
‘ f koney and time Cunal Board that one of the great functions of the Observatory is 
‘ inization of our scientific work as well as of lwenty-two different offices and bureaus then, make the provision of standard, accurate time; that time, 
i government is a vital, pressing engineering researches for Uncle Sam. “Horrible,” belonging to us all, is the basis of all commerce; that, 
It r scientific activities are therefore, the agency providing it should 
t mpor tt e man-handled in igne be under the Department of Commerce. 
ind | r welfare to be On the same theory, powder for guns, a 
red h without great considera AST week we gave Mr. Claudy space in which to set forth the con- product of mines, should be produced by 
viction, which he shares with most of those responsible for the the Bureau of Mines, and sextants, being 
| " ae pe. nsec conduct of the Bureaus and Departments, that in the necessary eran enna ei a sneuae be <i? 
. : “1 sth a A cpt reorganization of Governmental agencies which will sooner or later be pone me hey yy oe ee 
" ernment supports made, there is greal opportunity for Congress to do the rong thing The Naval Observatory, even if under 
© numb if chemical, physical, ele if nol wisely guided. In this issue Mr. Claudy brings oul a number of Commerce, would still have to depend 
ind other Laboratories Why not, specific instances to show that the scheme of grouping together indis- upon the Navy to send out radio time sig- 
e leg to create a ‘scientific criminately all agencies doing similar work is nol necessarily sound in nals, and it is probable that the Navy 
hich should control all these every case. In many cases it is sound, and much of the consolidation would immediately find funds somewhere 
vities, allocate personnel, do 4 pur of this character that is discussed should be effected. But every case kee the Tes 8 wc cheer 
S SUG Gapees e chemical, phys should be decided upon its merits, as Mr. Claudy so clearly brings out; “ me ate Ce Ge one Wee taken me 
nd ¢ rica! ork of the govern ’ Ae ; from it) to be able to be responsible for 
and the Navy, for example, should not be robbed of one of its essential its own Nautical Almanac. on the ac 
bh a proposition lies a grave dan branches just because somewhere else in Washington similar work is racy of which depends thousands of lives 
Any | ition of any government being done with another end in view. — THE EDITOR. and millions of dollars of Naval property. 
¢ work to any department, made Another instance is found in the sub 
vithout a most ireful consideration of ject of education. Education is a govern- 
« factors which enter into the ques ment function, and educational work a 
may be dangerous Scientific activities are not says the efficient Congressman. “Let us create an vast activity of the United States Government.  Fif- 
milar functions because similar in nature The Bu Engineering Research Bureau’ and transfer ail these teen separate agencies of the Governmenc do educa- 
iu of Mines makes researches into poisonous gases activities to it.” tional work. “Combine them!” cries the economist. 
lg masks, Chemical Warfare, in the Army, does But the sort of engineering research which is done “Get them all together and let them teach mightily, 
. the same thing But the kinds of gases, the by Yards and locks would have no relation to that because united, instead of weakly, as they must do 
kinds of masks and the purposes of the two investi in which Reclamation is engaged. Boundary work en- while separated.” 
gations are total different I say that the two gineering involves the channels of rivers and the shores Undoubtedly the Government should have a Board 
nid become one. that the Army should do the mine of lakes: so does the engineering done by the War of Education. Some believe it should be a department 
ork or the Bureau of Mines the Army work, is an Department's Board of Engineers for Rivers and Har- with a cabinet officer at the head. Undoubtedly it 
rdity bors. But the latter is done with an eye to efficiency ; could, and should, look after educational matters which 
Much of ou ernment machinery, like Topsy, “just doing public work with publicly paid army engineers, are educational first, and of special effect afterward. 
rowed Ihe vectacle of the Treasury saving lives giving them practice against the need of war engineer- But to take the agricultural education of farmers out 
f ecked sailors, attending to prohibition and looking ing and allowing them so to labor that our rivers and of the hands of the Agricultural Department, or the 
the public health is matched by the picture our harbors may be available as means for defense, Are education of Army and Navy officers out of the hands of 
vgivers pa ( when they put the Weather Bureau you, Mr. Legislator, going to take this from their hands the Army and Navy, or the promulgation of the princi 
It 1 of Pul Roads under the Agricultural and give it to the Boundary Commission, or will you ples of hygiene out of the hands of the Public Health 
j ! nt | tor interested in economy sees involve the Army in boundary disputes? Service, would be a= stultification of purpose for the 
ud asks “if the Coast and Geodetic Survey be rhe question is not so easily settled after all. A sake of economics of purse. This is never economy it 
y under the Department of Commerce, why does mere listing of similar activities does not prove them the long run. 
| Geological Survey belong under the Interior De nearly enough related to demand unit control. Be- Enough has been said to indicate the general trend 
j ent Rot do surveving cause the same thing is produced by two different of objection to a wholesale reorganization of the Gov 
ry i yet commerce is curried on in ships agencies of the government is no real reason for com- ernment on a plan which contemplates putting similar 
need charts of our coasts, whereas the Geo bining these agencies. Twenty-four different offices in activities together under similar control for the one 
Survey, interested in map making of the in the government do surveying, or mapping or charting, reason that they are similar and on the theory that 
is no function to perform as regards navigation or all three. Many of them could be combined in one the similarity affords an opportunity for economy of 
here i tremendous overlapping of government — office, to the betterment of the making of the maps and appropriation and administration regardless of the 
f ct it Much of it must be eliminated, charts and a reduction in cost. But it is unthinkable economy of the results. 
if in elin ting the duplication we also eliminate that all of them cauld. The three largest map-making If the objection is well taken and sustained by 
we created scientific bureaus for—the gaining of | establishments of the Government are the Coast and Geo- common sense, then the only possible principle upon 
knowledge—we shall do more harm than good detic, the Geological Survey and the Hydraulic Office «which a successful reorganization can be effected is 
Let us take a single scientitic activity at random of the Navy. If they were a/l combined in one grand that already outlined: the economy of the use of the 
ind follow it through our government machine. En- chart-making establishment the initial cost of making product combined with the economy of its manufa- 
vineering research is a comprehensive subject which charts would be reduced, But the efficiency of chart ture or administration, 
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What Is Being Done With the Radio Telephone By Way of Broadcasting News, Music and Sermons 


VOR years commercial stations have been using the 
wireless telegraph successfully and amateurs, ex- 
perimenting with the art, have spent hour after hour 
on this interesting subject. The mystery of the dots 
and dashes received from the ether after having trav- 
eled hundreds of miles, has interested thousands, and 
many boys and even grown men have painstakingly 
spent hours in order to master the wonders of radio 
and to learn perfectly how to send and receive code 
messages. 

s3ut now there is a new era, and we have radio in a 
new role. No longer is this fascinating subject con- 
fined to the expert, for today all may enjoy its many 
benefits. Radio telephony has developed to such an 
extent that one does not need to be an expert to re- 
ceive the messages of the air. 

From many plants all over the United States music 
and actual talking can be picked up as_ broadcast 
from efficient broadcasting radio telephone stations. 
One of the most successful of these stations is the ex- 
perimental broadcasting station of the Westinghouse 
Electric and Manufacturing Company at East Pitts- 
burgh, Pa. Concerts are given nightly from this sta- 
tion and they are heard over an area of three million 
square miles. In this territory ,there are hundreds 
of thousands of persons who hear these concerts. The 
programs for the evenings usually consist, in the main, 
of phonograph music and national and international 
news. The great success of this scheme which is at- 
tracting wide attention, is the care taken in the se- 
lection of the program. For instance, a careful study 
has been made of phonograph music. Records which 
sound exceedingly well when played on the ordinary 
talking machine may be entirely unsuited for this 
character of music. The best records are tenor and 
contralto solos and it has been found that instrumental 
music such as the xylophone, saxophone, the accordion 
and the cornet are very clear. The program for each 
night is carefully considered and a selection is made 
of instrumental and vocal, classical and popular. 

Not only is phonograph music transmitted from this 
station, but the sending ont of a complete chureh serv 
ice is the feature of each Sunday night. In the chureh 


By L. H. Rosenberg 


and pulpit of the Calvary Episcopal Church of Pitts- 
burgh are installed several transmitters. These trans- 
mitters are connected to a private telephone line which 
runs to the radio station seven miles from the church. 
When the choir sings, or the rector preaches, these 
transmitters respond to the sound waves and the music 
or sermon, as it may be, is transmitted to East Pitts- 
burgh via the telephone line. There it is broadcast 
by means of the radio apparatus, thus allowing thou- 
sands of people to hear the service in their own homes, 
Think what this means to many people: the invalid, 
unable to go to church can enjoy its benefits without 
leaving his bed or wheel chair; the farmer, too far 
from town to go to church has the service brought to 
him; and the sick in the hospital are encouraged to get 
well by the wonderful words of the preacher. It is 
marvelous, this transmitting of church. services by 
radio, One can almost imagine being in church, The 
blending music of the sixty men and boys lifted in 
song and the ring of the deep-set voice of the preacher 
all make the service seem realistic. 

So many of the innovations with radio have proved 
successful that the possibilities of the radio broad- 
casting plan seem unlimited. When Herbert Hoover 
visited Pittsburgh to tell his story about the starving 
children in Europe, arrangements were made for send- 
ing this appeal broadcast by radio, A special speech 
was not necessary. Immediately in front of Mr. Hoover 
at the dinner, held at the Duquesne Club, was a trans 
mitter. It was arranged in such a manner that it was 
unseen by both Mr. Hoover and the audience but this 
did not prevent it from working perfectly. Instead 
of making his plea to one or two hundred men gathered 
at dinner, Mr. Hoover was able to reach thousands of 
people who stayed at home listening to their wireless 
receiving sets, 

A short time ago Prof. Viladmir Karapetoff, professor 
of Electrical Engineering at Cornell University, who 
is also a noted musician, gave a lecture piano recital at 
the Westinghouse Club, Although this event was held 
in a large hall, the attendance was limited. Here was 
wonderful music and a discussion of the great com 


posers, which were limited to hundreds—that is it 
would have been limited to hundreds if it had not been 
for the wonder of radio broadcasting 

Besides the transmission of the concert music, the 
church service, the speech of prominent men, broad- 
casting of a more material nature is forthcoming. The 
farmer can receive the crop report at the present time; 
this is sent from Washington, D. C., and the tired 
business man can get the high points of the latest news. 
When he gets his morning paper, if he lives in the city 
he reads more about the happenings given in brief the 
previous night by radio. 

And let us predict further When the radio broad 
casting has reached a higher stage of development and 
is more fully utilized, the benefits will be enormous 
It will be like a three-ring circus. If you look in one 
direction, you see clowns performing antics, or you 
may see acrobats, chariot races and what-not. 

Soon in radio you will be able to get. popular music 
if you desire, or classical music, or church service, or 
speeches, or crop reports or news These will all be 
seut out at the same time and it will merely be a ques 
tion of “looking in the proper direction” for the recep 
tion of your choice. This will be accomplished by trans 
mitting in what is known as “wave lengths 

One wave length will convey one kind of entertain 
ment, and another wave length will convey another kind 
sy a simple adjustment of the receiving apparatus, any 
wave length reception may be selected 

The apparatus necessary to receive this radio broad 
casting is exceedingly simple and can be purchased 
from a few dollars up, depending on the quality of 
reception desired and the distance from the broadcast 
ing station. 

The original idea of the necessity of the telephone 
headset has been bettered and now by the addition 
of a loud-speaking born to a good set of apparatus 
many can hear the broadcasting from the same outtit 

Although much has been done with respect to these 
radio telephone experiments, in a few years we wil 
wonder that we were ever able to exist without enjoy 
ing its many benefits, 
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The editors are not responsible for statements made 


in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 





That Non-Skid Horseshoe Prize 
To the Editor of the ScrentTiric AMERICAN: 

In your paper for March 19, 1921, you published a 
communication from George Foster Howell, on page 
227 of the ScreNTIFIC AMERICAN, Showing that our Asso 
ciation is offering $500 for the most satisfactory non- 
slip horseshoe or device. Mr. Howeli writes me that he 
distinctly wrote $1,000. It strikes me that if you could 
manage to give the space it would be well to give the 
following details of the competition: 

1. The competition is open to all without restriction. 

2. The Association reserves the right to reject any 

or all designs submitted and to make final decision 
on award. 
3. A committee of three, appointed by the President 
of The American Humane Association, composed of one 
prominent veterinarian and two practical horsemen, of 
large experience, will examine the designs submitted 
and report on the same with recommendations to the 
Association. 

4. The design may be submitted by means of draw- 
ings or a model, or both. A description should accom- 
pany each design submitted, stating in detail the merits 
claimed for the invention, the materials used or pro- 
posed to be used in its construction, and its estimated 
cost. State whether or not the invention is in actual 
use or has been tested, and the results as to wearing 
record, non-slipping qualities, and other advantages. 
Such descriptive matter should be typewritten. 

5. Each sheet of drawing and each model and all 
descriptive matter shall be unsigned, but shall bear a 
device, number or motto for identification; and the 
Same device, number or motto shall be placed on a 
Sealed envelope containing the competitor’s name and 





address. This will not be opened until the award has 
been made. In making the award, the cost of the de- 
vice, its wearing qualities, and all other points of merit 
will be taken into consideration, in addition to its non- 
slipping qualities. 

6. Drawings and models with the accompanying en- 
velopes must be securely packed or wrapped and de 
livered at the office of The American Society for the 
Prevention of Cruelty to Animals, Madison Ave. and 
26th St.; New York, before 6 o'clock P. M., July 1, 1921. 

All inquiries regarding this competition should be 


addressed to : a 
Dr. WittiaAM O. STILLMAN, 


President The American Humane Association, 287 
State St., Albany, N. Y. 


How Does a Cat See in the Dark? 
To the Editor of the Scientiric AMERICAN: 

I noticed the other evening in a fairly well lit up 
room a cat sitting near the door waiting for it to be 
opened so that she could go out. There was nothing in 
particular about the door to see or for the cat to con- 
centrate her mind on except merely to want to get out, 
so that she could not have experienced any eye strain. 
A cat's eyes, in good light, are of a yellowish color. This 
particular cat appeared to have black eyes, and that 
is how I came to notice her in particular. 

Observing a little closer, I noticed that the darkness 
of color in her eyes was due to a complete opening of 
the iris diaphragm. In a cat’s eye the diaphragm opens 
more than in eyes of some other animals, including 
the human eye, so that I would judge in the language 
of photo-optics that the aperture in the eye of this 
particular cat was approximately F-1. 

I am certain that the diaphragm aperture in the 
eye of the average man would, under the same condi 
tions of illumination, be approximately F-4. Inasmuch 
as the amount of light that entered the cat’s eyes would 
therefore be sixteen times more than would have en- 
tered the man’s eyes, it probably indicates a retina 
sixteen times less sensitive. If this is so, how can her 
catship see in the dark where a man cannot. It may 
be said that a cat’s eyes are more sensitive to perhaps 
the infra-red rays, or perhaps she sees by them alto- 


gether. This, however, appears doubtful, for the reason 
that artificial illumination is particularly rich ir 
these infra-red rays in which the cat found it necessary 
to absorb much more light than a man would Chis 
cat further proved that if she opened her diaphragm to 
full capacity under such good light she must have had 
little or no further resources in a comparatively dim 
light, and therefore, could not see nearly so well as a 
man could in a similar dim artificial light 

Under the circumstances above described the cat 
must huve seen objects also much wanting in focal defi 
nition. ae 

New York, 


SHOR 


Electromagnetic Waves in a Moving Magnetic 
Field 
To the Editor of the Scienrivic AMERICAN: 

Gilbert showed that the earth is a great magnet 
Faraday that every magnet is surrounded by a “field 
of force.” As the earth is a “body in space” and is 
known to have a magnetic field it seems reasonable to 
suppose that the other bodies in space have such field 
Eclipse observations indicate that this is true for the 
sun. When Maxwell proved that light was an electro 
magnetic phenomenon I thought a moving magnetl 
field should affect it, that light in passing among the 
bodies in spuce would not move in straight lines on 
account of their magnetic fields, To test the theory a 
special form of interferometer was designed and or 
dered from Gaertner of Chicago, It divided a beam 
of light into two paths at right angles, In one path 
a powerful rapidly revolving magnet Was placed. As 
the light was affected the results were published year 





ago in The American Journal of Science As recent 
eclipse observations appeared to show that light wa 
affected in passing near the sun, Hinstein’s theory that 
the effect is caused by the attraction of the sun's gravi 
tational field is receiving much attention from your 
readers. It is therefore desirable to bring my forgotten 
theory and experiments to their attention, for some, a 
least, of the observed deflection is due to the sun's mag 
netic field, 
Boston, Mass. 


WILLIAM ROLLINS 
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i514, feet by 
tower, 400 feet wide by 840 feet in height 


792 feet, looks slight against ‘he bridge 


Hudson River Bridge, drawn to scale, imposed upon the skyline of New York. 


MOMMENTING in a recent issue upon the 
+ unprecedented magnitude of the Hudson 
River Bridge, we stated that it was not ideal- 
ism or any striving after the spectacular that 
led to the conception of this bridge upon such 
a gigantic scale. We on the contrary, 
that its dimensions have been determined by 
the severest application of the principles of 
in all constructive engineering 
particularly in re 
that there is economy in concen- 
is because of the reduction both 
and of the cost of operation, 
will be secured by carrying the trans- 
between the Western continent and 


showed, 


economy, since 
work it 
cent years, 
tration. It 
of the 
which 
portation 


has been proved, 


first cost 


Manhattan Island on a single bridge, that the 
Hudson River structure jas been planned 


upon its present stupendous scale, 

The main outlines of the bridge, as at pres 
ent determined, call for a total length from 
anchorage to anchorage of 6.660 feet, divided 
into two shore spans each 1,710 feet long, and 
a central span across the river of 3,240 feet. 
Including anchorages the length is 7,460 feet. 
The roadway, 220 feet in width, will be 
from four steel chain cables, 
of SO lines of eyebars arranged in three 
and enclosed in a watertight tubular 
casing of bronze plating, whose diameter will 
be fifteen feet. The upper deck will consist of 

automobile and motor-truck roadway 


> 
”, 
7 
sus 
yt nded each con- 
sisting 


banks 


a broad 


155 feet in the clear, and there will also be 
provision for two trolley line tracks and two 
17-foot walks for passengers. On the lower 


deck will be ten trunk railroad tracks. 
The Bridge and New York’s Skyline 
We have heard a great deal lately 
relativity, and in the endeavor to convey 4 
impression of the great height 
length of the Hudson River Bridge we 
selected the skyline of lower Manhattan, 
and Street to the Battery, as a basis 
of comparison. The view at the top of this 
represents the skyline, as it would appear 
to exact scale without any foreshort- 
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If one anchorage were placed at the Battery, the other woul 


A Study in Ma: 
Comparison of the Hudson River nid 


Largest Constructions in Engineer! 
By J. Bernard Wall! 


ening by perspective. The heights and widths 
of the various buildings also drawn to 
scale; and upon this drawing we have imposed 
the big bridge, drawn to the same scale and 
placed in the same vertical plane. We confess 
that the result is surprising. If one anchor- 
age of the bridge were built at Battery Place 
abreast of the Customs House, the first tower 
would be abreast of the Singer Building, the 
second tower just to the north of the New 
York Life Insurance Company Building, and 
the other anchorage would cover half of the 
lock to the north of Grand Street, the total 
length, including anchorages, being 7,460 feet. 
In a comparison of vertical height we find 
that the anchorage at Battery Place, 500 feet 
in height, would overtop the Whitehall Build- 
ing by S84 feet, and that it would be exceeded 
in height only by the Bankers’ Trust Building, 
540 feet, the Equitable Building, 537 feet, the 
Singer Building, 612 feet, and the Municipal 
Building tower, 580 feet. The two main tow- 
each 840 feet in height, would have a 
margin of about 50 feet over the Woelworth 
Building, whose extreme height to the top of 
the finial is 792 feet. Many of us remember 
the time when the dome of the World Build- 
ing stood higher above the street level than 


ure 


ers, 


any other structure in New York. Yet today 
the upper cable of the bridge at its lowest 
point in the main span would stand about 


level with the 


The End Anchorages 
The function of a suspension bridge anchor- 
age is to resist the horizontal pull of the 
This, in the Hudson River Bridge, 
cana to 260,000 tons. Resistance to this 
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cables. 


882 Fr. Qin. 








far short of the 


pull wil 


by buil 
weight 


ment be 
cient to 
a suffici 
slightes 
tions Cé 
on its | 
length « 
220 fee 
will sti 
width, 2 
Looking 
will be 
faces of 
ages th 
hmilding 
to the a 


In ore 
the chai 
ind also 
effect, i 
main to 
S40 feet 
give sta 
base of 
feet in 
with a 
where ft! 
feet in 
the stru 
ries the 
Externa 
this sto 
internal 


The main span, 3240 feet in length, could accommodate three of the world’s largest steams tae 
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r, the other would stand to the north of Grand Street. The bridge would dwarf even the towering office buildings of lower Manhattan 
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pull with a wide margin to spare, is obtained 
by building the anchorage of such size and 
weight that the frictional resistance to move- 
ment between itself and the ground is suffi- 
cient to hold the cables taut and do so with 
a sufficient friction in reserve to prevent the 
slightest movement. The engineers’ calcula- 
tions call for a mass of masonry measuring 
on its base 400 feet in the direction of the 
length of the bridge, 375 feet in width, and 
2) feet in height, while upon this base 
will stand two office buildings 70 feet in 
width, 250 feet in length and 280 feet in height. 
Looking along the axis of the bridge, there 
will be a space of 100 feet between the inner 
faces of these buildings. On the two anchor- 
ages there will thus be four modern office 
iildings, which will contribute considerably 
to the annual receipts from the bridge. 


The Main Towers 

In order to secure suflicient height to give 
the chain cables the proper curve or catenary 
nd also to secure a well-balanced architectural 
effect, it was found necessary to carry the 
main towers up to a full finished height of 
S40 feet. Also, to secure sufficient breadth to 
give stability, it was necessary to make the 
base of the towers 200 feet in depth by 400 
feet in width. From this base the towers rise 
with a very pleasing curve to the summit, 
where they measure 100 feet in length by 200 
feet in width. It should be understood that 
the structural part of the towers, which car- 
ries the load of the cables, is not visible. 
Externally the towers are of granite; but 
this stonework is merely a covering for the 
internal, very massive and strongly braced 
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steel towers which carry the load of the cables. 
The external masonry walls were adopted, 
partly for their architectural effect, but prin- 
cipally to act as a protection for the internal 
steelwork. This protection will be so complete 
that one painting of the towers will be good 
for a period of at least a decade. 

At a height of 170 feet above ground level, 
the tower will be pierced by three arches, a 
central arch 150 feet wide and 100 feet high, 
and two side arches each 30 feet in width. 
In the center of the face of the tower will be 
a round arch window 120 feet in width and 275 
feet in height. Its framework will be of steel, 
and it will be filled in with heavy wired glass. 
The purpose of the windows is to light the 
interior ; also, of course, they add to the archi 
tectural effect by breaking up the vast blank 
front of the tower. The total weight of steel 
in each tower will be 35,000 tons. 

In order to give an adequate impression of 
the great height and bulk of the Hudson River 
Bridge towers, we have shown one in eleva 
tion, and upon it our artist has drawn to exact 
scale the front facade of the Woolworth Build- 
ing. The illustration speaks for itself, 


The Floor of the Bridge 


On an equal scale of magnitude with the 
rest of this great structure is the double-deck, 
suspended floor of the bridge. On the upper 
deck, on the extreme outside, will be two 17- 
foot passenger footways. Adjoining these 
will be two tracks for trolley cars. Between 
the cables will be found one of the greatest 
boulevards in the world—a clear, unobstructed 
roadway 155 feet in width and 12,000 feet 
in length, if we include the approaches. En- 
trance to this roadway commences near Ninth 
Avenue, New York. The anchorage will be 
pierced hy three arches, one central arch 150 
feet wide by 100 feet high, and two 30-foot 
side arches. The roadway will be covered 
with asphalted concrete. It will be abso- 
lutely watertight, and its broad surface will 

(Continued on page 459) 
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So wide is the bridge (220 feet) that the City Hall, New York, could rest 


upon its upper deck, with a few feet to spare 
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How the Study of Radioactivity Gives Us a Yard-Stick to 
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By Professor Henry Norris Russell, Ph.D. 
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uranium is three million times as long as 


radium atom 
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of various kinds, 


direct investigation 
that the “half- 
That is, 
quantity of radium, at 
the end of 1,600 years half of its atoms will have been 
half the radium will be left. 
years half this remnant will have 
indefinitely The corresponding 
for uranium is 3,100,000 times as long, or 


found by 
and it is known 
over 1.600 years 


latter can be 
period” of radium is a little 
we have today any given 
disintegrated, and only 
After 
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another 1,600 
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nearly five billion years 


The Age of the Earth’s Crust 
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the uranium-radium settles down 
parently stable type of atoms, with the properties of 
lead It is not ordinary lead, though; for while its 
chemical properties are the same its atomic weight is 
different—206 instead of 207—and careful analysis will 
detect the distinction, Suppose now that we set aside 
a quantity of uranium (or some of its compounds) en 
closed so that nothing could eseape or be added to it. 


After SO million years, a little more than one per cent 


series 


into an ap- 


if the uranium would have “decayed” and the disinte- 
grated atoms, after running through their changes, 


would have settled down as lead—losing a little weight 
on account of the particles shot out from them during 
the changes, If this time we could make an 
analysis of the material, originally chemically pure, we 
should find just one per cent as much lead as uraniunr 
in it. The lapse of another eighty million years would 
find the lead increased to nearly two per cent of the 


ifter 


uranium; and so on 

Now we cannot wait these millions of years to watch 
but nature has kindly started similar 
experiments for us, by forming crystals of minerals, 
rocks of great age. All 


our experiments ; 


rich in 





geologic 


uranium, in 


through the ages since they were formed the uraniuim 
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Use on the Years 


crystals has been decaying, and lead has 
been forming; and from an analysis we can work out 
how long the crystal has been there, sealed in the rock, 
The values so obtained for the ages of various rocks 
agree in general with the geological record, rocks geo- 
logically young showing little lead in proportion to 
the uranium. Much careful work has been 
this line by various investigators. What interests us 
most at the moment is the age of the oldest minerals, 
Specimens from various countries in Europe, Africa and 
America have been found which appear to be between 
1,000,000,000 and 1,200,000,000 years old. They are all 
from rocks of great geological antiquity (Middle Pre- 
Cambrian), but according to Professor Barrell, who 
collected these data, they are probably far from rep- 
resenting the original material of the earth’s crust (if 
indeed any such remains), The evidence therefore ap- 
pears to be convincing that this world of ours is at 


least a billion years old. 


in these 


done on 


The Upper Limit 


But how much older than this may it be? 
set any limit 


Can we 
ut the other end, and say that the earth 
than this figure? 

rhe present writer has recently made 
an attempt, upon another assump- 
tion of radioactivity. Joly, the Irish phys- 
icist, has shown from analysis of many 
rocks, made by the exceedingly delicate 
methods which detect radioactive sub- 
stances, that, on the average, the propor- 
tion of radium in these rocks is about 
part in 400 billions, by weight. To 

this radium there there must be 
fully three million times as much uranium, 
or seven parts of uranium per million 
parts of rock, 

Now this uranium is steadily disinte- 
grating, and so far as is known to science 
there is no way in which uranium atoms 
being formed. There is no heavier 
known element to break up and form them, 
Hence the present quantity of uranium 
must be only the shrunken remnant of a 
greater quantity which was once present. 
Five billion years there must have 
been twice as much; ten billion years ago 
twice that, or four times the present 
amount and so we go, doubling every time, 
until we find a thousand times the present 
amount 50 billion years ago, and 85 bil- 
lion years ago come by calculation upon 
a world made entirely of uranium. 

But we must not push our reasoning so 
far. The uranium which was once there 
and has changed has doubtless changed 
into lead. From the amount of lead now 
present we can figure out the amount of 
radium originally needed to produce it. 
According to Clarke, of the U. S. Geo- 
logical Survey, the average proportion of 
lead in ordinary rocks is twenty-two parts 
per million. This corresponds to 25 parts 

of uranium originally present. Add the 
seven parts which are still there, and we have an 
original content of 32 parts of uranium per million, 
whica has died down to a little less than one quarter its 
initial amount. The time necessary for this is eleven 
billion years. 

But this is too high an estimate, for all the existing 
lead cannot have been produced by the decay of uranium 
—the atomic weight is different. We must allow, too, 
for the fact that there is thorium in, the rocks— 
another radioactive element, which also decays ulti- 
mately into a different sort of lead, with an atomic 
weight of 208. Making allowance for the thorium 
(now 30 parts per million according to Joly) we find 
that the existing lead could have been produced by the 
uranium and thorium combined in eight billion years. 
The mixture of the two kinds of lead would give an 
average of about the right atomic weight for “ordinary” 
lead. But of course we cannot be sure that all the 
“ordinary” lead originated in this way. If it did not, 
our estimate is too high—but that is the proper direc- 
tion for error to take in computing an upper limit. 

However this may be, we face a very interesting 
situation. Calculations based on well-known principles 

(Continued on page 459) 
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The entire flight of locks is shown in miniature 
on this control board 


The Canal Lock Switchboard 

OR controlling the locks of the six-mile industrial 
F canal being built for the Port Commission of New 
Orleans, a small electrically operated miniature canal 
switchboard has just been perfected. Quite out of 
sight of the canal itself, one man as operator can con- 
trol the movements of the lock machinery and have 
before his eyes just what is happening on the actual 
canal when he turns the control handles, 

The miniature canal, or control board, is 1614 feet 
in length, and is rated at 110-220 volts. In solving 
the problem of lock control, the engineers so designed 
the switchboard as to show in miniature the actual 
operation of all main apparatus; also to indicate the 
level of water in the lock chambers and the position 
of all water valves. 

The switchboard shows the lock chambers of the 
canal by a stretch of marble slabs, extending from one 
end to the other of the control board. At various points 
along the line of this miniature canal, columns rise to 
various heights. These columns are scaled for reading, 
and indicate the rise and fall of water in the lock 
chambers when the operator, by means of the control 
handles, opens and closes the water gates in the 
actual canal. 

On the top and near the edges of the board are lo- 
cated the control handles. These handles are operated 
through an angle of 90 degrees. They open and close 
the circuits to the electrical apparatus which worl 
the lock machinery, located in the walls of the locks. 
Name plates show the “open,” “ciose,” and “off po- 
sitions of the handles. 

A special arrangement was worked out to take care 
of the question of interlocking. A series of vertical and 
horizontal bars is provided, the bars moving in a di- 

(Continued on page 460) 


The Earth-Boring Machine 
N 1914 when the first transcontinental telephone line 
was being constructed, there arose the necessity 
of an improved method of boring holes for poles. <A 
survey of the field for available machines was made 
With the result that a power-driven auger mounted on 
the rear end of a horse-drawn wagon was purchased 
and put into use. This machine was powered by a 

















Portable drinking fountain installed on board a 
tank ship during her construction 
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four-cylinder gasoline engine and required a team of 
four horses to draw it through the territory encoun- 
tered. This method of locomotion was slow indeed, and 
difficulties were invariably experienced when holes 
were to be spotted. 

The limitations of their machine were apparent to 
the company officials, who set out to develop something 
better—and with a success revealed by our photograph. 
The power-driven earth-boring machine is mounted on 
the front end of the chassis of a motor truck. Because 
of the fact that the pole line invariably extends 
“cross-country,” a truck having four-wheel drive is 
absolutely essential to enable the truck to negotiate 
the surface encountered in plowed fields, irrigation 
ditches, and the like. The mounting of the boring 
machine is such that it is possible to bore a vertical 
hole with the truck on any negotiable grade: it is 
also possible to bore a hole at any angle up to 45 de 


grees from the vertical, with the truck on 
the level. The earth-boring machine is 
driven through a_ universal shaft from the 
power takeoff of the truck transmis- 
sion. Since there are four speeds and a 
reverse in the truck transmis- sion, the earth- 
boring machine may be driven ata wide range 
of speeds, thus adapting it to soils of dif- 
ferent natures such as adobe, clay, sand, 
hard-pan, et cetera. In keep- ing with the 
idea for which the machine was primarily 
designed a derrick with a movable boom 
is mounted on the truck bed about “mid- 
ship” to facilitate the setting of the pole in 
the hole. It may be mentioned here that the 

















The post-hole auger mounted on a motor truck 


pole is set with cross-arms bolted in place, thus effect- 
ing a saving of time, as it is much more convenient 
to bolt the cross-arms in place while the pole is on 
the ground. The same advantage is to be gained in the 
case of guy wires. 

The controls of the earth-boring machine and derrick 
are situated within easy reach of the truck driver, 
which obviates the necessity of changing his position 
to operate either the earth-boring machine or derrick, 
or of the necessity of having a separate operator for 
the operation of the earth-boring machine and derrick. 

The driver spots the point of auger on the survey- 
or’s stake and sets the brakes on the truck, shifts the 
compound gear of the truck to neutral, and pulls in the 
elutch on the earth-boring machine. The auger is fed 

(Continued on page 460) 


Bringing the Drink to the Job 

HE necessity of having to quit the job and go 

ashore for a drink, or the equally inconvenient al- 
ternative of having a bucket boy wandering about the 
job, was found irksome to the men and expensive fo 
the contractor engaged in building a tanker in an 
Oakland, Cal. shipyard. So the inventive jack-of-all 
trades who is to be found on every such job as this 
one got busy, with the result pictured. Two 2 by 4 
planks were bolted to the side of the vessel, with a 
third pliced across them. Two fountains of the ordi- 
nary variety were attached to the plank, and hose was 
run from them to the nearest source of water supply 
on shore. In this manner the men on the ship were able 
to satisfy their thirst with ease and without loss of 
time.—By C. W. Geiger. 

















The drying outfit used by Chinese spaghetti 
makers 


Chinese Spaghetti 

PAGHETTI we ordinarily associate with Italy: and 
LN most of us have probably heard the tale of the 
American lady driving through Naples, who went into 
ecstasies over the delightfully artistic window curtains 
to be seen throughout the city, only to learn that sh: 
had been admiring the home-made baich of Italy 
national food, hung in the front windows to dry a 


per long established custom. But China, toe, has her 
spaghetti, or at least her foodstuff so similar to si 
ghetti in composition and preparation that we muy 
employ the name The methods of drying it are 
trifle different, however, as our photograph show So 
far as the picture goes, it would be easy enough to im 
pose upon the reader and tell him that this is one 
the processes of oriental silk manufacture; but we are 
assured by the photographer that the slamt-eyed work 
man is really engaged in the preparation of something 
to eat rather than something to wear By Jame 


Anderson. 


The Surveying Searchlight 


CONOMY in the consumption of storage battery 
4 power as well as continuous employment fo I 
veying parties in fog and smoke and even making po 
sible night observations, are the notable advantage 
of a signal lamp of highly-concentrated reflecting pow 
ers recently designed by KE. G. Fischer, chief the 
instrument section of the United States Coast and 
Geodetic Survey The high powered light i modi 
fication of a previous design which was an accompan 
ment of the theodolite in surveying lines up to 150 
miles in length, the more recent lamp lessening consid 
erably the number of dry cells required and is adaptes 
to measuring angles of triangles, the sid of which 
are from 10 to 100 miles in length, 
The newly-built signal lamp will displace the acet 
lene lamp, storage cells, oxy-acetylen¢e vutfit and 


motor-generator sets, all of which are subject to be 
discarded by reason of their bulkiness, cost of maints 
nance, or unreliability. Surveying and mapping the 
entire country is one of the functions of the Unite« 
States Coast and Geodetic Survey, city, 
State surveyors looking to this government burenu for 


ounty in 


(Continued on page 460) 
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The surveying searchlight that throws 17,500 
candle-power 100 feet 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Arts 
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\ pump-like device with a screened container for holding the parts of a watch 
that are to be washed and cleaned 
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A device that indicates the gravity 
test of gasoline and the condi- 
tion of pumping station 





a swimming collar which eliminates the 
usual ducking and makes swimmers out 
f£ novices in short order, according to 


Che swimming collar, which is shown 


in the accompanying illustration, is a 








The swimming collar which prevents 
the swimmer’s head from 
going under water 


eylindrical 
bottom 
fabric 
at fits snugly about the neck. The top 
rubberized fabric and 
The collar is 
seven ounces 


high, transparent, celluloid, 
collar made water-tight at the 
rough the use of rubberized 
also made of 
has breathing 
weighing but 


holes 
quite light 
and floating like a cork upon the water 
It lifts the head when in the water with 
1 buoyaney of about ten pounds, there- 
fore keeping the head from sinking. 


A Check on the Accuracy of the 
Gasoline Pump 


FTER several years of experimental 
A work on a gasoline pump tester, an 
American manufacturing company has 
finally succeeded in developing the com- 
mercial model shown in the accompany 
ing illustration, This device is designed 
for attachment to an 
pump, and converts this type of 


invisible gasoline 
pump 
into a visible one, 

For years, it is claimed, the public has 
paid for gasoline that it never received. 
Chis has taken place perhaps unwitting- 
ly by owing to their lack 
of knowledge of the essentials of the 


some dealers, 


installation of their pumping system. 
Inspectors and sealers of weights and 
measures have known for s. me time 
here should be some device that 
would indicate to the public the condi- 
tion of the pumping system, and also 
that it would help them to condemn 
pumps with faulty installation and place 
he gasoline pamps before the public 
with better accuracy. 
The new device is claimed to remove 
ese existing evils It is made in four 
.ypes, humely, one without a float indi- 


with a float’ indicator, 
reading, 
thermometer and hydrometer, 
a four-way reading hydro- 
indicates the gravity test 


gasoline, 


cutor, one 


one with a correct com- 
bination 
and one with 
meter which 


of the 


Is Your Watch Accurate? 
] Ik your watch is responsible for tardi 
ness in meeting appointments or for 


missing a train, send it to the U. S 
Bureau of Standards and have it tested. 
Any citizen of the United States has 


nominal charge be 
ing $1.50 for each watch, and errors are 
detected to the fineness of one-tenth of 
a second Within the past two years 
the Government has tested 25,000 time 
pieces for manufacturing concerns, indi 
viduals and Government bureaus. 
Watches owned by railroad men are 
usually the standard of accuracy in any 
community, but these timepieces 
may fluctuate in keeping tab with the 
onward march of Father Time. So the 
Bureau of Standards has undertaken a 
new type of laboratory experiment—the 
railroad precision watch test. The 
standard of accuracy is gaged by the 
efficiency of new railroad 
watches, certificates being issued to ex- 
cellent timekeepers. The test extends 
over a period of 19 days, the watch be- 
(Continued on page 460) 


this privilege, the 


even 


average 


A Forward Stride in Heating 
and Ventilation 


T has remained for Wm. R. Hilde- 

brand of Chicago to develop a new 
ventilating radiator on which a patent 
has been granted. This new radiator 
produces a constant air suction and air 
circulation by means of an adequate 
surface of contact whereby air is more 
rapidly and most efficiently heated. Con- 
nected with the outside, this new 
radiator sucks in fresh air, heats it to 





HEATED AIR OUTLETS 






FRESH AIR 
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A radiator that draws in fresh air and 
distributes heated air throughout 
room 


an agreeable temperature, and distrib- 
utes it freely throughout the room. It 
is thus adapted to take in fresh air con 
tinuously from out of doors and sup- 




















Precision clock used as standard for 
comparison in testing watches 


plant the vitiated air of the living 
room, office or workshop without sub- 
jecting the occupants to cold draughts. 

The construction is quite simple. 
There is an air inlet running parallel 
with the heat inlet and these two con- 
duits carry and distribute heat and air. 


Six Fuse Plugs In One 

gerne fuse plugs are seldom on hand 

when they are needed as renewals, 
following the blowing out of fuses from 
one cause or another. So users of elec- 
tric curren? are often put to considerable 
inconvenience and delay for the simple 
reason that no spare fuses are kept in 
the fuse box. This human failing be- 
ing quite common and seemingly incura- 
ble, inventors have of late been active in 
developing multiple fuse plugs, with the 
idea of making one fuse plug serve a 
number of times. One of these plugs is 
shown in the accompanying illustration, 
fully taken apart so as to show its three 
simple components. One member is the 
plug proper, another is a porcelain piece 
with six grooves in which are placed 
six fuse wires, while the third is a brass 
cap through which projects the straight 
handle of the porcelain piece. The cur- 
rent passes through the button of the 
plug, through the fuse wire, and through 
the spring contact which connects with 
the outer screw shell of plug. By 
giving the handle a slight turn, the 
spring contact or finger engages with an- 
other fuse wire, so that the plug is good 
for six blow-outs, after which a new 
fuse-carrying member can be inserted in 
the same plug for six more occasions. 

















Components of a newly introduced fuse plug that is good for six blow-outs 
before renewal 
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Cur Tropical Timber Trade 
(Continued from page 444) 
shuttles. The little that now dribbles 
into our market is by way of reshipments | 
from England, There is also the East} 
London and the Knysa boxwood from 
South Africa but they are not as good 
as the Turkish and are mostly consumed | 
by the European shuttle trade. Nearly 
all the boxwood on our market is from 
Venezuela, though some comes from the} 
West Indies. The smooth and 
straight but only a few inches in diameter, 
and weighing from 150 to 250 pounds. In 
addition to rulers, this wood is 
“ebonized” for black piano keys in place 
of the too costly ebony. For our shuttles 
the flowering dogwood and the persimmon 
tree of our forests have proved satisfac- 

tory. 

The trade in lignum-vite of the West 
Indies dates back 400 years to the early 
Spanish explorers, who thought they had 
in this material the panacea for all man’s 


logs are 


some of 


ills. The name, meaning the wood of life, 
is now all that remains to remind one| 


of the wonderful curative powers ascribed 
to this wood when for upward of two cen- 
turies it was the fetish of the medical pro- 


fession. Modern science has stripped 
aside the veil of credulity and revealed 
an unwitting fraud. Now lignum-vitie 


plays a different role, this time a legiti- 
mate Here is a wood of extreme 
hardness and weight, with its fibers verit- 
ably together, and saturated 
throughout with an oily resin—the wood 
of all woods for machinery bearings. The 
propeller shaft of steamship re- 
volves in a lignum-vit:ze bushing. It is the 
only wood known that combines the nec- 


one, 


woven 


every 


essary strength, toughness, and natural 
lubricating property necessary for this 


exacting purpose. It serves also for mal- 
lets, custers, pulley sheaves, bowling balls, 
watch-makers’ anvils, masthead trucks in 
wireless telegraphy and other uses. 

From Brazil, particularly from Victoria 
and Bahia, comes the mildly fragrant and 


richly figured rosewood or jacaranda. 
Though familiar to the trade for a long 
time and one of Brazil's best known 


woods, yet even today botanists are not 
sure as to the species or even the genus 
of the trees which produce it. There are! 
various kinds of the true and no end of 
impostors, but the American trade pre- 
fers the black variety, jacaranda ecaviuna, 
while the violet, jacaranda violetta, ap- 
peals more strongly to the English trade. 

The rosewood business is organized 
poorly or not at all. The native farmer 
cuts a tree or two a year, chops off the 
bark and light colored sapwood, and drags 
the log to the nearest store to exchange | 
for a handful of provisions. From the 
various storekeepers the slowly accumu- 
lating lots make their way in primitive 
fashion to some collecting place at a river 
boat-landing or railroad station. Here 
they are hewn off smooth with adzes, and 
the best grades for veneer are sawn in 
two through the middle and any rotten 
portions in the heart cleaned out. The 
logs are halved by pit sawing, that is, | 
one sawyer stands on the log and the 
other stands in a pit beneath. Such 
primitive methods must be replaced by 
modern ones if the rosewood business is | 
to retain its fast loosening hold on the | 
trade. Its principal use in this coun-| 
try is no longer for furniture but for| 
Spirit levels. A limited amount goes into 
billiard tables, phonograph cabinets, and 
handles for butcher knives, All told we 
use about a thousand tons a year. 

The Brazilian rosewood has some near | 
relatives in Central America which fill| 
Some special places in our trade. The 
clear ringing tone of the Honduras rose- 
wood makes that wood the first choice 
for xylophones. About a hundred tons 
a year are imported solely for this pur- | 
pose. Another wood is the cocobola from | 
the west coast of Central America and | 
from Panama. Fifteen hundred tons of | 
these made into knife 








logs are scales | 


| throughout the tropics and there are over 
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(sides of the handle), small turned arti- 
cles, brush backs, and policemen’s clubs, 
The logs are peculiarly mottled with va- 
rious shades of red, yellow, purple and | 
black and the colors are fast. Certain | 
grades of this wood have an evil reputa- | 
tion among the workmen in our factories, | 
as the dust is likely to cause a dermatitis, | 
somewhat resembling ivy poisoning. The | 
East Indian satinwood has a similar rep- | 
utation, particularly among the workers 
in Glasgow. 

The true satinwood comes from India | 
and Ceylon and is used here in limited 
quantities for fancy brush backs, handles 
for toilet articles, and veneers for inlay 
in cabinet work. The West Indian satin- 
wood here in small lots of small 
squared logs and finds its way to brush 
back makers. That from San Domingo is 
considered better than the material from 
Porto Rico, Jamaica and the Bahamas. 

Ebony is popularly supposed to be as 
black as night, but a lot of it isn’t. The 
jet black kinds are the Gaboon, which is 
like hard charcoal, and the Madagascar, 
which is also called Nossi Be, Tamatave, 
and other names signifying the place of 
origin. are used principally in 
the manufacture of musical instruments, 
e.g., finger boards for violins and black 
keys for pianos, and for small handles 
of surgical instruments and fine silver- 
ware. The logs of Gaboon are small and 
may be only mere shells and fragments 
which iiave lain long in woods; the 
Madagascar comes in the form of small, 
round, straight-grained sticks upward of 
10 feet long. 


comes 


These 


tue 


The scant supply and high 
price have led to the substitution of 
cheaper woods which are stained black 
or “ebonized.” 

The Madagascar and the Celebes ebony 
is mottled ‘black and reddish brown, and 
comes in large sized The 
used in considerable quantity for 
backs, umbrella handles and to a small 
extent for policemen’s clubs. The Came- 
run ebony is lighter in color and is little 
used except for small articles of turnery. 
The foregoing are true and are 
closely related to our persimmon tree. The 
ebony family is widely distributed 


wood is 
brush 


logs. 


ebonies 


200 species. The Camazon of the Philip- 
pines is a splendid and beantiful wood but 
like others of the group it is rare and 
hard to get. 

The brown and the green ebonies are of 
a different family—the locust or pea fam- 
ily—to which so many of the hard and 
heavy and highly colored woods of the 
tropics belong. The brown ebony or 
coffee wood comes from Venezuela and 
Mexico where it is known locally as 
granadillo. It is extremely hard, heavy 
and tough and arrives in the form of logs | 
mostly 12 to 14 inches in diameter and 
about 6 feet long. Those from Venezuela 
show from 1 to 3 inches of white sap- 
wood but the Mexican logs are hewn to 
the heart. This is the umbrella handle 
wood. It is also employed in place of live 
oak for caulking mallets. The wood is 
called partridge in the English market. 
Green ebony or cocas from Cuba and Ja- 
maica has always been the favorite for | 
flutes and mouth piecés but it has become 
so searce that the African blackwood has 
largely superseded it. 

At one time there 
teak on our market but the best of it 
finally reached the prohibitive price of 
80 cents a board foot (a board foot being | 
a square foot of lumber an inch thick). 
Four kinds are recognized in the trade, | 


was considerable 


namely, in order of preference, Burma, | 
Siam, Cochin-China, and Java. Teak is| 
imported in the form of flitches (sawn 


planks) 814 to 6 inches thick, 6 to 14 
inches wide, and from 6 to 30 feet long. | 
Its principal use is in shipbuilding for 
railings, decking, steps, doors, ete. For- 
merly it was employed for backing for | 
armor plate in battleships but concrete 
has taken its place there. Teak has the| 
greatest reputation of any wood in the 
Far East. 


| New York's ferry 
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The best known wood from British 


Guiana is greenheart, which belongs to| 


the same family as our sassafras. This 
hard yellowish-green wood is noted for its 


lasting qualities in salt water and is 
very serviceable in wharf and dock con- 
struction. Large quantities went into 


the locks of the Panama Canal but very 
little is coming into our market. There 
is a fine opportunity for it in replacing 
the broken piling and rotten planking in 
slips. A hundred thou- 
sand billiard cue butts are turned out of 
this wood every year in this country. 
This industry makes use of every availa- 
ble tropical wood of the proper weight. 

Makers of fishing rods make a special 


demand for tropical woods. They use 
some truee greenheart, some Surinam 
groenhart, some massaranduba or bullet 


wood, Macassar ebony, rosewood, Haytian 
red cedar (juniper), bamboo, degame and 


lancewood spars. Degame spars come 
from Cuba in the form of perfectly 
straight smooth sticks 6 to 12 inches 


through and 18 feet long. From 50 to 100 
tons are consumed here annually. 
wood spars are from 
slender sticks 5 or 6 
and 13 feet in length. 

A wood which has been recently intro- 
duced into our market is the balsa, mostly 


Lance- 
small 
diameter 


Jamaica 
inches in 


from Central America. This is one of 
the lightest woods known, some grades 
being lighter than cork. After water 


prooting with paraffine it makes an excel- 


lent substitute for cork for all kinds of 
floats, life preservers and rafts, surf 
boards, ete., as well as for purposes of 
insulation as in refrigerators. Vlanta- 


tions of these tre 
on exhausted 
reach timber 
There is au ‘ord of 
which increase hickness at 
of an inch a month for the eight 
it was under observation. 


s are being established 
lands) and 
out three 









they 
years, 
one tree 
the rate 
months 


Various dye and extract woods find a 
market here. The quebracho from lara 
guay and Argentina is the source of large 
quantities of tannin extract. This is a 
specialized industry and the timber does 
not enter the general timber trade. The 
name quebracho means axe-breaker, in 
appropriate reference to the hardness of 
the wood, Chief among the dyewoods are 
logwood and fustie from Mexico, Hayti, 
Jamaica, San Domingo, Central America, 
and Colombia. Then there is the brasil- 
lette from Mexico and Central America 
and Brazilwood from the country named 
after it. The latter wood was used dur- 


ing the war but the yield of dye is too! 


the cost too high under normal 
conditions, Selected 
fine-textured sticks of this are in 


demand for violin bows, being known to 


low and 


wood 


the makers as Pernambuco wood. An oc- 
casional bow is also made from the pe- 
culiarly mottled South American snake- 
wood or letter wood but it is not as 


“lively” as the Pernambuco bow. 

The list is not complete but it embraces 
the staples of the trade. New woods are 
making a sporadic bid for favor, but too 
often under cloak of some established 
name, In time our tropical timber trade 
will experience a great change, will no 
longer confine itself to the rare and fancy 


| woods, but extend to the commonplace ma 


terials of construction. But that time is 
not yet at hand and before it arrives 
much pioneer work will need to be done 
and much opposition overcome. 


The Burning Mines of the Hocking 
Valley 
(Continued from page 
all during the former winter when, at 
times, the temperature was fourteen de- 
grees below zero. 

At New Straitsville are two brothers, 
now the proprietors of a general 
who are said to have lost a fortune in try 
ing to reclaim a portion of the fire area. 
They purchased a large the 
land, entirely surrounded by fire but itself 

(Continued on page 457) 
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Old Glory is now 
on the Seven Seas 


AMERICAN SHIPS ARE AVAIL- 
ABLE FOR YOUR OCEAN 
VOYAGE 
New combination Passenger and 


Freight 
Steamers. 

Key number beside 
indicates operator shown botiom of 
column. 


Fast. I meuriou 


Ships, 


ship naine 


EUROPE 
Queenstown, Boulogne and London 
From New York 


June 7—July 12—August 16 eptembe 

Old North State (159) 

June 28—August 2—September 6-—Par 
handle State (159). 


Bremen and Danzig 
From New York 
Hudson ( +) 


July 13—August 30 


June 8—July 23—Septembe: Susque- 
hanna (159) 
June 15—July 28—September | Octot 
20-——Potomac (159). 
Naples and Genoa 
From New York 
June 30—August 13—September 24 —Poca 


hontas (159). 
June &8—July 20—August 3i1-—Octob 
Princess Matoika (159) 
Plymouth, Cherbourg and Bremen 
From New York 


June 22—July 23—August 2! Septem be 
28—America (15%). 
July 30—August 27—September 24—-George 
Washington (159) 
SOUTH AMERICA 
Rio de Janeiro, Montevideo and 


Buenos Aires 
From New York 
(91). 
Aeolus (91). 
FAR EAST 
Honolulu, Yokohama, Kobe, Shang- 
hai, Manila, Hongkong 
From San Francisco 
Golden State (105). 
July 23—Empire State (105) 
Yokohama, Kobe, Shanghai, 
kong, Manila 
From Seattle 


Huron 
June 8 


Hong- 


August Wenatchee (106) 
Silver State (106) 
Keystone State (106) 


June 18 
July 9 
July 30 
HAWAII, PHILIPPINES, EAST 
INDIES 

Honolulu, Manila, Saigon, Singapore, 
Colombo, Calcutta 

From San Francisco 
Wolverine State (105) 

Granite State (105) 


June 11- 
July 14 
COASTWISE AND HAWAII 
Havana, Canal, Los Angeles, San 
Francisco and Hawaiian Islands 
From Baltimore 


June 11—Buckeye State (80). 





80 Matson Navigation Co. | 
120 Market Street, San Francisco, Cal 
26 South Gay Street, Baltimore, Md 








91 Munson Steamship Line 

67 Wall Street, N 

Tel. Hanover 5120 
105 Pacific Mail 8. 8. Co. 

10 Hanover Sq., N. Y. 

Tel. Bowling Green, 4630 

621 Market Street, San Francis ‘ 
106 The Admiral Line 

N.Y 


17 State Street, N 





L. C. Smith Bidg., Seattle, Wa 
159 U. S. Mail S. S. Co., Ine 

15 Broadway, N. Y 

Tel. Rector 6301 








U.S. SHIPPING BOARD 
Washington, DC ' 
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Recently Patented Inventions 
Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 
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LAPSIBLI ru HOLDER.—J. H 
( } Valley Rd West Orange, N. J. 
J th on is to provide a 
li ac the double capacity of 


| placed 


address 


Ider and means for collapsing the tube to 


iny desired extent Another object is to pro 
ide a holder constructed in such manner as 
t t readily applied to a wall or other sup 
port at a point of ready access. 
CONE ONTRATED COCOANUT MILK AND 
Phe 8 OF MAKING SAME W. S. Cook 
raiping, Perak, Straits Settlements. An 
bjeet of this invention is to produce a vegeta 
ble food product, similar in composition to a 
pure rice natural cream, which by dilution 
vith water to form four to ten times its origi 


il volume, provides a product varying in 


hness from that of ordinary dairy creat 

low that of ordinary dairy milk, and one 

hich is suited to all uses to which dairy milk 
im are ordinarily put 


COCOANUT FOOD PRODUCT W, S. CooK 
Taiping, Perak, Straits Settlements. An 
objeet of this inventi is to provide a cocoa 
ut product which contains a relatively small 
natural oil or fat which 


mount of pure and 


compared witb 
relatively 


weakening of the 


therefore is digested as 


easily 
coanut 


fat, by the 


desiccated containing a 





greater amount 


cell walls of the tissue of the endosperm or 


white meat’’ of the cocoanut by roasting the 
same until it is crisp and dry 
GROUSER S. M. Wane, 4000 Broadway 


Ave Oakland, Cal, rhe invention has for its 


object to provide a device of the character 
specified, capable of attachment to a link of 
a tractor chain to increase the traction of 
the chal wherein the grouser is easily at 







tached and may be easily detached when de 
sired 

SIX STREAM DIST SUTING ATTACH- 
MENT FOR SODA ¥ RAFT ARMS 
 R. RaGcspare, 5 Ave., St. Louis, 
Mu The inventi © soda water 
fountains. The genera is to provide an 
ittachment to be applied to the draft arm in 
lieu of the usual hard rubber nozzle found 
thereon, and whereby to produce speedy serv 
ce, the attachment providing a plurality of 
listributing members preferably three, and set 
in triangular relation so as to permit of the 


operator filling either one, two or thfee glasses 


it t time 

CRATE ( A. STEWART, ¢/o 
Richmond Hill I l N _ 3 
ects of the 

fruit \ 


invention 


Publie School 
Among the 
to provide a 


invention is crate 


constructed accord 
packing of 
compact 


packing crate 
ng to the permits of a 


grape baskets in a particularly man 


ner whereby the crates are not subjected to 
rough handling as usual A further object is 
t construct the crate in such manner that 
it provides a handle which will at all times 
serve to prevent danger of the crate being 


wrong side up 


Hardware and Tools 
AND NUT WRENCH ( 
MeCarter & Deeatur, Il 
particularly nut 


McCarter, 
This 


and 


PIPE 
Evans 


nvention relates to a 


pipe wrench which has for its object to pro 
vide a quick setting feature whereby the parts 
may be quickly set to the desired size An 
other object is to provide a wrench which em 


vlies means for locking the movable jaw in 


iny set position 

ADJUSTABLE HAND REAMER Pr. PP. Mi 
ER, ¢ Met Meadville, Pa. 
rhe object of the provide an 


roskey Reamer Co., 


invention is to 


idjustable hand reamer arranged to insure 
t proper and accurate guiding to the reamer 
when reaming long bores with a view to pro 


we a bore true throughout its length An 


ther object is to securely hold the cutters in 
pl on the head of the reamer 

LOCK B. F. MeCartruy, 35 Clarkson Ave., 
Brooklyn, N. Y The primary object of the 
nvention is to provide a mechanism which is 


capable of being attached to the knob spin 
dle of an ordinary door latch in such a manner 
that the operation of the knob spindle is pre 
vented until various mechanisms of the device 
have been set A further object is to so con 
struct the mechanism that the combinatior 
may be changed from time to time at the will 
of the operator. 

SINE BAR H. S. Nopopines, 1052 State 


Mass 
instruments ; 


The relates 
its object 


for 


St., Springfield, invention 


to measuring is to pro 


vide a sine bar arranged convenient use 


n metal working tools such as lathes, and to 
permit accurate testing of all kinds of work. 
Another object is that by the use of the sine 


chances of errors in setting machine tools 
are reduced to a 


bar 


for making accurate angles 


minimum, and the user is enabled to set the 

sine bar quickly as well as accurately 
FISHING TOOL.—J. F. McDowe.t, 2015 

Laurel St., Shreveport, La. The object of the 


to provide a tool which may be 
the top of a pipe, well casing or 
drill which inserted 
not be until the 
ment being such that the tool may move freely 
the pipe but the pipe 


is moved upwardly and will be held 


invention is 
inserted into 


stem, and when once can 


withdrawn released, arrange 


downwardly in clamps 
when it 


against accidental dis)iacement. 


Heating and Lighting 
COPRA COOKER.—A. Barra, 26 Alhambra 
St.. Manila, Philippine Islands. The invention 
cooker while capable of 
intended for 
the dried 


relates to a which 


other is more particularly 


uses, 
use in cooking which is 
kernel of the cocoanut, the cooking being pre 
paratory to the extraction of the oil. The 
general object is to provide a cooker in which 
cooking may be effected 
ble time, and with a minimum handling of the 
material 

CONDENSER.—R. FE. Deming, 
N. M The particularly relates to 
devices for maintaining for the ex 
turbines or steam engines. The 
provision of a condenser 
extent transfer its heat 
the evaporation of 


copra 


in the shortest possi 


THOMPSON, 
invention 
vacuum 
haust of steam 
primary object is the 
will to a large 


through 


which 
to air, directly or 


surfaces of said condenser ex 
the 
denser unit which will be self-sustaining in use 


internal vacuum 


water on the 


posed to air and provision of a econ 


to maintain a considerable 
without collapsing when exposed at its exterior 


to atmospheric pressure 


Machines and Mechanical Devices 
COMBINED DRILL AND UNDERREAMER 


W. T. S. Warner, Yuma, Arizona. The pri- 
mary object of the invention is to provide a 
well drilling structure which will enable the 
well to be drilled and under reamed to enlarge 
the hole for the well casing in one and the 
same operation Another advantage consists in 
enabling the hole to be drilled at any depth 
with but one size of casing throughout from 
top to bottom. 

INDICATOR A. F. Ferranp, 375 Delevan 
St., c/o W. Simon, New Brunswick, N. J. The 


invention relates particularly to an indicator 
which is used in connection with metal-working 
such as milling machines, boring 
machines the like, to facilitate the lining 
up of the work with respect to a tool-holding 
device, and to readily indicate during the lining 


machinery 


and 


up process the degree of eccentricity of th 
work with respect to the tool holder 


ELEVATING AND tTNLOADING DEVICE, 
Wilson, in. The object of the 
mechanism 


FF’, SIBRAVA, 


invention is to provide consisting 
of a barge or body for containing a load and a 
wheeled having a superstructure with- 
n which the barge has vertically guided move 
controlled by the 


for raising 


support 


with 
the wheeled 


nent together means 
support 


the barge 


movement of 


the barge, wherein may be 


tripped to permit it to take an inclined posi 
tion to unload the contents thereof 

SHEET DELIVERY FOR PRINTING MA 
CHINE C. WINKLER, Berne, Switzerland 
The object of the invention is to provide a 


device for taking printed sheets from 


sion cylinders of printing machines in which 


mpres 


tapes take the sheet with the printed side up 
from said impression cylinder at the surface 
speed of the same and deliver the sheet at a 
decreased speed to a system of open cords 


or tapes moving at the same decreased speed 


and arranged to be alternately wound on and 
off a spindle 
KNOTTER. A FE. Cranston, 639 Peyton 


Bldg., Spokane, Wash. This invention is par- 
ticularly adapted for use in connection with 
binding machines; it relates to knotters of the 


revoluble type which are used for twisting 
the several ends of a loop of wire subsequent 
to the wrapping of a bundle of shingles, staves, 
or the like for securing the same together for 
ship.nent. 

SANDPAPER DRUM.—W. L. 
Alameda St., Vallejo, Cal. The 
lates to sand-papering machines 
for smoothing, shaping and 
grinding wood or other material. One of the 
objects is to provide a drum upon which the 
sheet of sand paper may be securely and evenly 
clamped and quickly adjusted to 
properly conform to the drum. 


BROWNE, 323 
invention re- 
such as are 


used polishing, 


easily and 
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Medical Devices 
CASE.—C. A. 
New York, N. Y. 
invention is to 
pactly and conveniently arranged to carry re- 


SANITARY 
45th St., 
of this 


GREENE, 152 W. 
Among the objects 
provide a case com- 


ceptacles of various 
structed that the various parts carried are 
readily accessible, parts including an 
instrument case and contents, sterilizing appa- 
ratus, and suitable bandage and cotton recep- 


forms and sizes, so con- 


such 


tacles. The device may be used for any pur- 
pose, but is particularly adapted for chiro- 
podists, 
Pertaining to Recreation 
TOY.—A. P. BrerGGREEN, c/o Northern Pa- 


cifie R. R. Co., St. Paul, Minn. The object of 
this invention is to provide a device which is 
adapted to project toy projectiles or missiles 
through the air for a relatively great distance 
and with a high degree of accuracy, and which 
is of sturdy and durable construction, reliable 
in action and easy and inexpensive to manu- 
facture. 


Pertaining to Vehicles 
AND MOLD FOR REBUILD- 


PROCESS OF 





ING TIRES.—H. G. Batiov, 737 S. Westlake 
Ave., Los Angeles, Cal. The primary object 
of the invention is to provide an apparatus 


by which a 
rebuilding 


progressive 


and retreating 


process of treating, 
old and used tire 
be earried out. A further object 
so construct a tire mold that in addition 
to a new tread being formed on the tire treated 
stock may be applied to the side walls of the 
tire. 


casing 


may 
is to 


TRACTION MOTOR.—G. Yates, 3215 Car 
negie Ave., Cleveland, Ohio. The invention 
relates particularly to the rotating armature 


type of traction motors. 


provide a 


An important object 
traction motor in which the 
effective driving will be transmitted di 
rectly to the wheels, thereby eliminating 
the use of transmission gearing and increasing 
Another object is to provide a 
motor which will be simple in construction and 
inexpensive to manufacture. 

STEERING WHEEL MOUNTING.—E, F. 
Davis, 403 Hoffman St., Elmira, N. Y. This 
invention has for its object to provide a mount- 
ing for permitting the wheel to be held firmly 
in a plane perpendicular te the steering column 
or to be tilted forwardly into a plane parallel 
with the column, where it will be out of 
the way while entering or leaving the motor 
car. 

MONOCYCLE 
Rome, Italy. The 


is to 
power 
ear 


its efficiency. 


said 


VEHICLE. — C. 
invention 


PoMILIO, 


refers to a mono- 


| cyele vehicle which is shaped as a large rollei 


or hollow drum of great diameter and of a 
width sufficient to contain the driving plant 
and materials for the transportation of passen 


gers and crew on open land destitute of roads, 
external at 
means of of 


the same being protected against 


and provided also with 


when 


tacks 


fense needed. 


Designs 

DESIGN FOR A POWDER CONTAINER OR 
SIMILAR RECEPTACLE.—C. 8S. HuMPpHrey, 
Manhattan Can Co., Bush Terminal Bldg., 
No. 10, Brooklyn, N. Y. 

DESIGN FOR A HINGE.—A, Korrrine, 423 
Wythe Ave., Brooklyn, N. Y. 

DESIGN FOR APPLIQUE TRIMMING FOR 
WEARING APPAREL OR ARTICLE OF SIM 
ILAR NATURE.—O, E. Maut, 90 Vista Place, 
Mount Vernon, N. Y. 

DESIGN FOR A NETTED FABRIC.—H. T. 
MENDELSOHN, 40 W. 25th St., New York, N. Y. 


c/o 


We wish to call attention to the fact that 
we are in a position to render competent serv- 
ices in every branch of patent or trade-mark 


work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 


applications, irrespective of the complex nature 
of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 


| required therefor. 


We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States. 


MUNN & CO., Solicitors of Patents 


Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. 


Scientific American Bldg., WASHINGTON, D.C. 
Hobart Building, 


SAN FRANCISCO, CAL. 
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The Burning Mines of the Hocking | reflected on a vertical scale from a minute! 


Valley 
(Continued from page 455) 

clear. They bought the land with the ex- 
pectation of checking the flames and 
stripping the earth from the coal so that | 
it could be mined cheaply and quickly. | 
Before they could begin operations fire 
appeared on their land. Al!l attempts to 
halt its progress have been futile. Brick 
walls were built across the mine tunnels 
with the hope of smothering the fire, but 
these apparently had no effect. Double 
brick walls were then tried and after 
that a space was walled off and filled in 
with dirt. This latter scheme was par- 
tially successful and believing the fire 
was extinguished, preparations were made 
to strip the land, but before these were 
completed three new craters were blown 
out and the fire started with renewed en- 
ergy. By this time the firm’s finances 
were exhausted and the project was given 
up as hopeless. 

The State of Ohio likewise has aban- 
doned efforts to stop the fire after sev- 
eral ineffectual attempts. 
earlier attempts water was pumped into 
one of the mines for three years contin- 
uously, At the 
pression had been made on the fire. It is 
believed the intense heat turned the water 
into steam before it reached the coal, ren- 
dering it ineffectual. Chemicals also were 
tried without success. In some rare in- 
stances the fire has been stopped in spots, 
only to break out in others near by 

This is really the principal difficulty 
of the situation. If the fire were burning 
in a Single direction or from one center, 
it might be stopped at an expense justified 
by the value of the coal to be saved. But 
the fire has burned most readily along the 
outcroppings of the vein and as a result 
it is burning in hundreds of places scat- 
tered all over the territory. 

The fire is the cause of many freakish 
occurrences. Not long ago an aged miner 
was looking at a section of sunken road 
and commented on the soundness of the 
was standing on when it sud- 
denly gave way. He tumbled into what 
had been an old shaft and he was able 
to make his way out without injury. 

In the spring the vegetation on ground 
warmed by the fire to the proper temper- 
ature becomes green and the flowers bloom 
a month or more before the usual season. 
Other areas are so hot that even in win- 
ter heat arise from them as 
though from a giant stove top. Smoke 
issues from the most unexpected places. 
In one spot smoke issued from a hollow 
tree although no other appeared 
hear by. 

The most imposing sight, no doubt, is 
at “Smoke Valley.” It is, as its name in- 
dicates, a wide valley which has all the 
appearance of a giant cauldron. In places 
here the 
heavals and sinkings until it resembles a 
shell-torn battlefield. The simile applies 
as Well to the whole region. Certainly the 
battle areas of France present a picture 
of desolation little more striking than 
this. 


Weighing the Ten-Millionth of a 
Milligram 


(Continued from page 445) 


ground he 


waves 


smoke 


a millionth part of a milligram, the vol- 
ume of the bulb and change in air pres- 
sure being known. Minute weights of 
pure quartz are used as well, the value of 
Which has been ascertained by compari 
Son with “air-weights.” An alternative 
method using “magnetic 
Weights” in the place of air-weights; this 
Involves the use of a measured electric 
current. The range of weighings depends 
on the size of the beam: with one 5 cen- 


consists of 


rere in length the maximum load is} 
etween 100 and 200 milligrams, and the 
made to within a ten-mil- | 


Setting can be 
lionth part of a milligram. 

The oscillations of the balance are read 
by optical means, a beam of light being 


In one of the! 


end of that time no im-| 


| rieties 
earth has been churned by up-! 


; months are cool and 
| Which promote the efficient seasoning and 





| mirror fixed to the beam of the balance. 
The mechanism of the balance by which 
its beam is suspended from or lifted off 

| the fibers is controlled by an _ electro- 
| magnetic arrangement, without any mate- 
rial connection through the walls of the 
balance case, 

Some important improvements, viz., an 
arrangement allowing the quartz 
within a few minutes to be placed in 
position or detached and an attachment 
for varying the sensitiveness of the bal- 
ance, are due to Dr. Strémberg. If a fiber 
should be accidentally broken a_ reserve 
fiber,can be quickly inserted without re- 
moving the balance from its place, in 
fact, with the same ease as a string is re- 
placed on a violin, 


fibers | 


A balance surpassing a hundred thou- | 


sand times the sensitiveness of the ordi- 
nary chemical balance, of course, opens 
up practically unlimited possibilities of 
scientific research and is bound to be- 
| come indispensable to physical and chem- 
ical laboratories. Some highly interesting 
subjects have already been investigated 
by Dr. Petterson, viz., 
weight of a silica sphere in a vacuum at 
temperatures of 600 to S00° 
changes in weight of a piece of gold sub- 
sequent to heating, and the magnetic 
properties of pure nitrogen and hydrogen 
gas. It is now expected to investigate the 


pressure of light, the measurement of ab- | 


solute temperature, and the loss of mass 
accompanying loss of energy. 


Revolutionizing an Industry 
(Continued from page 446) 
Wisconsin has found that community co- 
operation is fundamentally essential for 
the practical and profitable production of 
hemp. Machinery for harvesting the crop 
is expensive and usually must be owned 
in partnership by a number of neighbors. 
The mills for separating the hemp from 
the woody stems cost anywhere 
$10,000 to $50,000, depending on their 
capacity and equipment, and must be nee- 


essarily located in sections where hemp 
growing is a permanent business. It is 


acres of 
annually to keep each 
mills busy. This involves the 


essential that from 500 to 750 
hemp be produced 
of these 


Cent., the | 


the gradual loss of | 


| 
| 
| 
| 


from | 


concentration of production around defi- | 


| nite milling centers so that sufficient raw 
material is assured to make the opera- 
tion of the mills profitable. 

To a certain exient hemp is a crop 
which prospers only under proper condi- 
tions of soil and climate. It is not 
adayted for universal culture in all parts 
of this country but it provides propitious 

| oppertunities for successful production in 
territories where the local environments 
are favorable for its growth. 
in the humid sections of the temperate 
zones, although some of the birdseed va- 
mature in from two to three 
mnths in northern Russia. For seed pro- 
duction, hemp demands a growing season 
of six months or longer while for fiber 
production it will mature in four months. 
Hemp has been produced successfully in 
the United States only in sections where 
the annual rainfall amounts to at least 
30 inches. Wisconsin's climate is excel- 
lent for hemp growing as the autumn 
moist, conditions 


retting of the fiber. 

It is essential to harvest fiber hemp at 
the right stage of maturity or else deterio- 
ration will result. Under Wisconsin con 
ditions, hemp harvest season occurs be- 
tween September 10th and October 1st. 
Practically all the foreign supplies of 
hemp are still harvested by hand and it 
has only been since 1917 that an efficient 
mechanical harvester has been perfected 
and extensively used in this country. It 
cuts the hemp and spreads the stalks in 
even swaths, perfve.ming this work much 


better than it can be done by hand. The} 


American hemp crop is produced by dew- 
retting systems, that is, exposing the 
hemp to rains, dews, frosts and sunshine 


It prospers | 
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The Yale Way 


HE boy, with a Yale Spur-geared 
Block hung from an I-beam Trolley 
System, picks up the 2000-lb wheel with 
ease. The man, driving the Yale DF-60 
Electric Industrial Truck, carries it at 6 
miles per hour to deliver it where needed. 
It is the Yale way. ; 
Other Yale Way units include Screw-geared 
and Differential Chain Blocks, Electric Chain 
or Wire Rope Hoists, Electric Industrial 
Tractors and Trailers and other models of 
Electric Industrial Trucks. Write for bulletins 
today. 


Yale Made is Yale Marked 


The Yale & Towne Mfg. Co. 
U.S. A. 


Stamford, Conn. 














Indicating the sums you can save 


Your workers “tend up” and produce more today 
than when labor was scarce — so their labor is costing 
you less. But the improvement they're making on 
their own initiative is only an indication of the im- 
provement they make when you equip machines with 
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This large Set-Back Rotary Ratchet Counter 
records the output of punch presses, metal-stamping 






The No. 14 Ratchet 
Counter above registers 
one for each throw of the 
lever, recording number of operations of the 
smaller stamping presses, etc. Supplied with 
outside stops which regulate the throw of t 
lever, and having return spring action which 
automatically returns the lever into position 
for the next count lever is adjustable, 
allowing the counter to be used at any angle. 
Price, $250. (Cut nearly full-size 


machines and others where a re¢ Iprocating movement 
indicates an operation. Registers one for each throw 
of the lever, and sets back to zero trom any figure 
by turning knob once round. Provided with from 
four to ten figure-wheels, as required. Price with 
four figures, as illustrated, $11.50. (List.) Equipped 
with lock and keys to prevent gree with the 


record, $2.00 extra. (Cut less than he 


Whether you want an increased production yet or not, you want 
the reduced labor-cost that QUICKER production with counters 
will get you. Look up the counters in the (free) Veeder booklet; 
see which are most suitable for your own machines; no obligation. 


The Veeder Mfg. Co., tannnttConn 















Havana 
MU cconds 


~~) Fronss 
|Factory $ 
| Direct 
ToYou 
‘Be Parcel 
st 


Made of Imported Havana 






plantations in Cuba—same 
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cigars. They're not pretty, 
no bands or decorations, but 
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tomers call them 
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Money refunded if you don't re 
ceive at least double v slue. When 
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strong Y our check accepted 
Our references, Dun or Brad 
strects or any Bank 

y f 100 
To Each Purchaser ¢','°° 
Genuine Havana Seconds, we will ex 
tend the privilege of ordering, for $1.25 
additional; one of Edwin's “SAMPLE 
CASES" containing one sample cigar 
each of our 12 Best Sellers—all Bargain 
Valves priced up to $30.00 per 100 
Inclade this in your order—it's the 


| biggest sample value ever offered. 
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"2332 2338 THirno Avenue 
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Pipe-Threading 
right and tight the first time 
Oo” ER Bull-Dog Die- 


Stocks are built for ab- 
You can 


solute accuracy. 
repeat exactly duplicate 
threads indefinitely. At the 
end of each cut the dies open, 
the tool is lifted off without 
running back and the turn of 
one lever resets the dies in- 


stantly to exact size. 


For details, ask your 
j 
supply house or wrile 


The 


OSTER 


Manufacturing Company 
East Gist Place, Cleveland, O., U.S.A- 
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on the field which produced 
rhis effects partial decompo- | 
that the inner bark is loosened | 
from the wood and the fiber can be more 
Usually 


spread out 
the 
sition so 


cre pp. 


easily separated from the stalks. 


it takes from four to ten weeks to dew- | 
ret the hemp where the weather condi- | 
tions are favorable It is of maximum | 
importance that the hemp be properly | 
retted before being removed from. the | 
field and only the experienced grower | 
knows exactly when this condition is 
reached, 

Subsequently, the hemp stalks are 
gathered and bound in bundles which! 


then are shocked up like corn. All this | 
work was done by hand until 1918 when | - 
a gather-binder was invented which col 


swath and binds 
regions where central 
operated, the bundles | 


lects the stulks from the 
n together In 
reaking mills are 
f hemp are delivered to the mill as soon 


“is possible ocking where the stalks 
Where 


before the hemp can be 


after sl 


are broken immediately some 


time must elapse 
the mill, the practice is to 
that the will 

like small grain. | 
experience in building stacks is necessary 
the crop is not properly stacked 


transported te 
the 
through a 


stick bundles so 


crop 
PUSS sweut 
as where 
and the 

weathering, 


bundles are needlessly exposed to 


losses of fiber will | 


heavy 


result, 

It is necessary that hemp be wholly dry 
when broken and the profits from the 
crop often hinge on the success of this 


; Formerly, the custom was to 
have portable machines which journeyed 
itinerant-fashion from farm to farm to 


perform this work but weather uncertain- | 


activity 


ties always markedly limited such oper- 
ations so that the @@Mern plan is to kiln- 
dry the stalks ill before they are 
broken rhe > tice up to the 
last few years was to break the crop 


crushing the wood underneath the layers 
of fiber so as to favor the easy separation 
of these two materials—with a hand brake 
which was a tedious, costly and strength- | 
racking rhe average, experi- 
worker could only break from 100 
of cleaned hemp daily by 

Industrial science has been respon- 
for the making and op- 
during recent years of power 


practice 
enced 
to 200 pounds 
hand, 


sible successful 


eTiation 
brakes which accomplish the work mechan 
fluted rollers, and thus 
efficiently 


ically by means of 
and more 
The modern hemp mill 
room, dry kilns, 
breaking room with brakes, scutchers and 
balers, boiler room, engine and fan room, 

In the dry kiln the excess moisture in 
the hemp stalks is removed by the use of 
a hot-air blast. The dry stalks are then 
fed into the breaking rolls where they are 
crushed and thence 
shakers where the loose hurds or woody 
are separated from the fiber. 
fiber through scutching 
wheels which remove the remnant hurds. 
The fiber which is then fairly cleaned is 
baled and sold to cordage and spinning 
mills. Formerly, the scutching was done 
by hand, the unecleaned fiber’ being 
whipped over the hand brake until it was 


work cheaply 


than hand 


nore 





consists of a receiving 


pass over a series of 
portions 
the 


passes 


free from hurds. The present scutching 
machinery consists of from 2 to 4 large 
cylinders equipped on the exterior with 





wooden slats. The cylinders are station- 
ary and revolve toward each other, As 
the fiber passes between the secutching 


eylinders, the hurds are all combed off. 
The average hemp crop in Wisconsin 
yields from 1,000 to 1,200 pounds of fiber | 
an acre, being higher than the production 
in Kentucky and only excelled by that of 
California. The fiber of long 
fibers, called line, which are worth about 
three times as much as the shorter fibers, 
called tow, the total fiber supply usually 
containing between 10 and 20 per cent| 
of tow. One thousand pounds of rough 
fiber will produce about 850 pounds of | 
line and 150 pounds of tow. Usually the | 


well retted and dried crop of | 


consists 


average 


stalks amounts to three tons to the acre 
which will yield 20 per cent by weight of 


| cally 


| being in a circular metal chamber or cabin 


AMERICAN 


rough fiber. Green hemp stalks contain 
about 60 per cent more water than when 
they are thoroughly retted and dried and 
hence a yield of three tons of retted stalk | 
means an initial production of 714 tons} 
of green material. A first class crop of | 


hemp usually brings in a gross return of | ° 


from $75 to $100 an acre while the cost | 
of production is only about $10 or $11 
more per acre than it is for a crop of small 
grain such as wheat. The profits from the 
hemp crop are large and dependable, and | 
indications are that the industry will be 
materially extended in the near future. 

Before hemp or fiber can be spun into 
yarn, it must be either carded or hackled | 
submitted to combing processes _ by | 


power machinery at the spinning mills. 
These operations remove foreign mate 
rials and reduce the fiber to finer, uni- | 


form strands. In the past, much of the 
Kentucky crop was hackled by hand and 
today this costly method is still} 
followed in some southern mills. How- 
ever, the potential tendencies of the hemp 
growing milling industry will be to| 
make more extensive use of modern ma- 
chinery which performs cheap and efficient | 
work, 

As matters stand at present, the hemp | 
industry needs more certain sources of | 
and satisfactory Kentucky | 
bottomlands have supplied much of 


even 


cheap seed, 


the | 


| 





seed crops used up to this time but the 
prices demanded for Kentucky seed are} 
exorbitant and new sources of seed are | 


now being developed. In some sections, a 
standard market classification of the lo- 
fiber is prerequisite poten- 
tially if the industry is to expand with- 
out trouble. The growers must exert 
every effort to produce the best quality 
hemp while the millers must specialize 
in their abilities to distinguish between | 
the different hemp and se to 
handle the material that it will, 
quently, be in the best possible condition 
for further the spinning | 
and cordage mills, 


grown 


grades of 


subse- | 


processing in 


Is the Practical Helicopter in 
Sight? 


(Continued from page 447) 


like an elevator, so to speak, several men 


on top of the helicopter. 

Briefly, the Petroezy helicopter consists 
of a triangular frame which carries three 
LeRhone engines. The 
two co-axially mounted air 
screws measuring some 20 feet in diame- 
ter, in opposite directions by means of the 
gear drive These turn at 600 
revolutions per minute. Above the en- 
gines and screws is mounted a metal tur- 
ret or cabin for the crew, while below the 
power plant are the shock-absorbers for 
landing. 

In a recent test of the Petroczy machine 
the crew entered the top turret. The mo- 
tors were going at full speed. The 
big screws whirled round. Then, held cap 
tive by the restraining cables, which were 
paid out gradually, the machine rose 
straight up into the air till it was ata 
height as great as 160 feet. Here it re- 
mained stationary, providing, as the in- 
ventor claims, an ideal machine for 
servation work in connection with artil- 
lery fire. 

The Petroezy machine is hauled down 
by the cables when the flight is to be ter- 
minated. No attempt has yet been 
made to throttle down the engines in or- 
der that the helicopter may sink down 
of its own accord, because there are cer- 
tain problems of stability yet to be solved. 
In fact, it is reported that during a recent 
flight the engines ceased to function prop- 
erly and the machine began to oscillate, 
threatening to side-slip. The crew made 
use of the parachute, always carried in 
the cabin, and succeeded in reducing the 
rate of descent so that a safe landing 
was effected. 

It is understood that Louis Brennan of 
England has developed a helicopter very 
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much along the same lines as Lieut. 
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I YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
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ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
Contains Patent Office Notes, Decisions of 
interest to inventors and particulars of re- 
cently patented inventions. 


MUNN & CO., 


Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL, 
Scientific American Building, WASHINGTON, D. ¢, 
Hobart Building, SAN FRANCISCO, CAL 


iS 
= 
= 






SOLICLTORS 
OF PATENTS 


Su UUULUULL 





Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one 


BETS) GRO FORE ccccccsvsecsvccuat 
Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 


Foreign Postage 
Scientific American $1.50 per year additional 
Scientific American Monthly T2c per year ad- 
ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Monthly 36c per year addi- 
tional. 

The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application 
Remit by postal or express money order, bank 
draft or check. 


Classified Advertisements 


Advertising in this column fs $1.00 a line. 
No less than five nor more than 12 lines 
accepted, Count seven, words to the line. All 
orders must be accompanied by a remittance. 





BUSINESS OPPORTUNITY 


YOU CAN havea business prefession of your own and 
earn big income in service fees. A new system of foot 
correction; readily learned by anyone at home in a few 
weeks. Easy terms for training ; openings everywhere 
with all the trade you can attend to. No capital re 
quired or goods to buy, no agency or soliciting. Address 
Stephenson Laboratories 23 Back Bay, Boston, Mass. 


BUSINESS OPPORTUNITY 
SUBSTANTIAL manufacturing corporation wants 
capable meu to establish branch and manage salesmen. 
$300 to $2000 necessary. Will allow expenses to Baltti 
more as explained. Address, Mr. Clemmer, 603 N. 
Eutaw St., Baltimore. Md. ae 
HELP WANTED 
SPLENDID clerical work opportunity. Spare or 
whole time. No canvassing, good money, Chautauqua 
Business Builders, Jamestown, N. Y 








SAVE FUEL AND OIL 
INCREASE mileage, capacity, efficiency ; decrease 
carbon. Will greatly improve engines, pumps, com 
pressors, etc. Send for free Evidence Booklet. Ever- 
Tyte Piston Ring Division, ZELNICKER tn St Louis. 





INVENTORS 
Models Experimental Work 
Are you looking for a reliable firm to assist youin de- 
veloping that idea that you just can’t work out? Co! an 
us—With our staff of expert engineers and thoroug y 
equipped capertnemne’ machine shop, we can_ dev 
any proposition for you, mechanical or electrical, 
MAKE ir WORK. Agee ¥ rae 
We develop, simplify a per ‘ect Inventions, make commer 
c \ odels. We design and build 
cially peasible, and pail working mode We soe ony conte 
and protection guarant > 
ELK MFG. 
19268 Broadway 


You can be quickly cured, if you 


‘STAMMER 


Send 10 cents for 288-page book on Stamme' I 
Stuttering, “its Cause and Cure.” It tells how 
cured myself after stammering 20 yrs. . N. 

2950 Bogue Bidg., 1147 N. Ili. St., Indianapolis. 


AND ENGRA 


LEARN WATCHWORK i 


A fine trade commanding a good salary and i 


co., Ine. 
- ‘i New York 
ni 
















JEWELRY WORK 
VING 


- services al ways inde 
Formerts, ee or you can start in 
Institute ness for yourself. At 
g BRADLEY INSTITUTE, 
~ The greatest school 
EEE A” watchmak in the w 5 
q ; S oa ers aa + 
, for catalogue of i, 
formation. Also tea 
and Instrument Revair. 





























al, 
ad- 


and 
foot 
few 
nere 


ress 


ants 
nen. 
altii 

N. 


> or 
qua 


ease 
‘om- 
ver- 
puis. 


SEEGR|| 5-20QM 2h ili ESSes 


E 





\_ tes 


June 4, 1921 


tested shortly. | t 
| 
| 


petroczy, which is to be 
It is said to represent a marked improve- 
ment over the Austrian machine. 

Another recent machine is the Peugeot- 
Oehmichen helicopter, which makes use of 
a gas bag for part of the lifting force. 
This machine employs two special screws | 
o) feet in diameter, driven by a 20-25- 
horsepower engine. The hydrogen gas| 
bag, mounted at the top of the machine, | 
has a lifting effect of about 170 pounds, 
or about one-fifth of the total weight of 


the machine with the pilot. In recent| 
tests at Valentigney, France, this ma-| 


chine made free flights at six or seven feet | 
altitude, as shown in the accompanying | 
illustration. 

The problem of helicopter flight is far 
for once the machine is de- 
veloped that can rise vertically, it will be 
necessary to propel it in any direction. 
The two methods generally proposed for 
propelling are to manipulate the helicop- | 
ter screws in such a manner as to upset | 
the normal equilibrium and therefore ob- | 
tain a forward movement, and to use an |‘ 
additional screw or group of screws for 
purely propulsive purposes. The Pescara, 
Berliner and other well-known types sim- 
ply tilt the column that carries the hori- 
zontal crews, obtaining, so they claim, a 
forward movement. 

Another interesting type of helicopter is 
the Damblanc-Lacein “Alerion,” of French 
design and construction. This machine 
makes use of two huge lifting members, 
each consisting of four blades of about 
the same general shape as the usual | 
electric fan, but built of wooden frame 
work with a fabric covering. Two rotary | 
engines coupled together drive the screws | 
or lifting members. The body of the 
“Alerion” follows the usual lines of the 
airplane fuselage; indeed, the idea _ be-| 
hind this construction, With its elevator 
and rudder at the end of the fuselage, is | 
to obtain some of the volplaning possibili- 
ties of the usual airplane in case of en- 
gine failure. The alteration of the lift- 
ing members causes horizontal motion. 
This machine is but one of many of the 
same general class in which the helicop- 
ter principle is made part of the usual 
airplane construction. 

The fact remains, despite the several 
interesting attempts now being made, that 
little has been done in the way of insur- 
ing helicopter flight in the near future. 
The successful helicopter remains to be 
developed, and once it is developed, there | 
must be a repetition to a greater or less 
extent of the spectacular though costly | 
days of pioneer aviation. Intrepid pilots | 
will have to risk their lives to master the | 
new machines and to learn how to oper- | 
ate them, and it is doubtful if very much | 
of their airplane experience will prove of 
more than general value. 


A Study in Magnitude 

451) 

give ample room for sixteen automobiles 
and motor trucks to pass, abreast, across | 
the bridge, if a rush of traffic made this 
necessary, On the lower deck will be ten 
railway tracks over which will pass the 
transcontinental trains of all the rail- 
roads that come into Jersey City from the 
west, and also such freight trains as are 
destined for Manhattan, the Bronx and | 
Long Island. 


from solved, 





(Continued from page 


A Weather-proof Bridge 

A new and highly important feature in- 
troduced for the first time in a bridge of 
this great magnitude is that prac- | 
tically the whole of the Hudson River 
Bridge will be weatherproof. That is to| 
Say, its steelwork will be so completely 
enclosed with rain-and-moisture-exe luding 
material that the annual cost of repaint- 
ing—a most serious item in the upkeep of 
a big bridge—will be reduced to a mini- 
mum. We have seen that the towers and 
cables will be so protected. The upper 
deck of the bridge being watertight, | 
it follows that the whole of the steelwork ! 

low it, including the floorbeams, girders, 
tracks, et cetera, will be similarly pro- 








; huge transatlantic 


| as they did Lord Kelvin’s. 


| Scorpio, 
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tected. Each chain cable, as above stated, 
will be enclosed in a continuous water- 
tight tube or casing of bronze which will 
enable the bridge crew to make periodical 
inspection of the eyebars which compose 
the cables. The result of this weather- 
proofing is that only 15 per cent of the 
steelwork will be exposed. Were it not for 
this protective feature, the annual Dill 
for painting the scores of acres of surface 
of the bridge would amount to at least 
$500,000. Because of the  weather- 
proofing the annual cost for painting will | 
be but a fraction of this sum. 





A Comparison of Weights | 

As may well be imagined, the weight of | 
the steel in a bridge of these proportions | 
runs up to a very high figure, and in the 
drawing at the bottom of the page an 
attempt is made to bring home this fact by 
comparing the bridge with three of the 
liners which are them- 
selves so impressive as to their length, 
height and bulk. We find, on drawing the 
ships to exact scale that the “Olympic,” 
the “Leviathan” and “Aquitania” could 
be placed on the floor of the main span 
and stil! leave some 400 feet to spare. 
Still more remarkable is the fact that the 
combined weight of these three vessels, 
when loaded, which is about 160,000 tons, 
would fall far short of the unloaded 
weight of the main span of the bridge. | 


The Heavens in June, 1921 
(Continued from 





page 452) 


of radioactivity indicate that the crust of | 


| the earth is at least one billion years} 
old—and probably twice that—and less 
than eight billion years old. If then 
we may say in round numbers that 


this world of ours is three or four bil- 
lion years old, our estimate seems unlikely 
to be twice too great, or twice too small. 

Two things should, however, expressly 
be said. Hirst, these estimates depend 
upon the assumption that the forces 
known to science (at present) are at work, 
and no others. We can obviously do noth- 
ing better than this; but future discover- 
ies may upset this argument completely, 
Second, we are 
setting a limit only to the age of the | 
earth's crust. If, as many astronomers | 
think, the pianets were formed at some | 
remote period by some huge eruption | 
from the sun, occasioned by the passage | 
of another star close to it, the date we 
are attempting to fix may be identified 
with that of this giant catastrophe. | 
What happened to the matter which was | 
later to compose the earth, while it was 
still a part of the sun, he would indeed be 
a bold man who would define. There may 
be still heavier atoms in the sun, which 
break down and form uranium. Or per- 
haps it may be that under the enormous 
temperatures and pressures that prevail 
in the sun's interior, energy is put into 
atoms in some way, and heavy ones like 
uranium are built up. We pass here be- 
yond the present limits of our knowledge, 
and it would not be safe to extend chains 
of similar reasoning further in the at- 
tempt to set an age for the sun. As for| 
the age of the universe as a whole—if our 
little planet is so old, what limits, even in 
imagination, dare we set for the life of the 
vast galaxy in which it, and ali our sys- 
tem, is but a speck? 








The Heavens 
part of the sky 
On the meridian we find 
great red star Antares 
(probably a rival of Betelguese in real 
size) blazing at the creature's heart, and 
the long line of the tail sweeping down 
to the horizon and curving back to form 
the sting. To the left is Sagittarius, with | 
the little Milk Dipper. Above this is a 
magnificent region of the Milky Way, 
full of bright star clouds, clusters. nebule, | 
and all sorts of interesting objec’ s. One | 
cloud, about midway between Gamma/| 
Sagittarius and Lambda Scorpii, fairly 
rivals the famous cluster in Perseus. 


The finest is now in 
the south. 


the 
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200, 000, 000 Square Feet of Concrete F loors 
‘Are Now Dustproof and Wearproof 


The liquid chemical Lapidolith has been flushed on them and 
they are now as hard as granite. 

Lapidolith is saving millions of dollars of expense by preventing 
floor repairs and replacements and by protecting merchandise 


and machinery (bearings) from the sharp injurious concrete dust. 


A-PIDO 


TRADE MARK 


(iTH 


seeps into the concrete and corrects the only weakness in the 
otherwise ideal floor material, concrete. It unites with the free 


SONNEBORN PRODUCTS 


Cmcecat 


the durable Mill White. Washable, fire- 

resisting, of exceptional os capac- 

ity. Gloss, Flat o— oa all colors. 
roo Nol r.LCORs 

the modern wood preservative gives 

new life to old or new wooden floors 


Stormtight 


the protective roof coating for all kinds 
of worn or new reef. Saves labor and 
material cost.af new roofs. 














lime which the water has failed 
to hydrate. It makes it as hard 
as the silicate (sand) and so the 
mass becomes granite-hard. 
Lapidolith is the original con- 
crete hardener—standard for ten 
years. For old or new concrete 
floors. 

Write for hardened concrete block, 


testimonials and literature 


L. SONNEBORN SONS, Inc. 
Dept.1, 264 Pearl Street, New York 
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GEARS 
All Kinds Smet 


The most accurate made anc 
reasonable. We carry 
line of gears in stock f 
ate shipment Can aleo « 
special gears of ali kinds 
your inquiries 


Write for Catalogue 
CHICAGO STOCK GEAR WORKS 
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Cash or easy 
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Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 
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32 Pearl St., Boston, Mass., U.S.A 























A luxurious Residential Hotel 
opposite the Metropolitan Club 
and Fifth Avenue entrance 
to Central Park. Easy access 
to the theatres, 


Cager & Babcock 


clubs and 
shopping centres. 


New Vork City 
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is h ~ ve the Bessemer 
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The Bessemer Gas Engine Co York St., GroveCity, Pa. 
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OIL ENGINES 


Put on like Plaster 
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-waterproof 
Lfireproof 
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Imperial Floor Co. te = cesta ae’ Y. 


{oman A Success for 155 Years ME 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


Esa. 


W. F. & J. Barnes Co. 
Katablished 1872. 


1999 Ruby Street 
Rockford, Ill. 








[SOUTH BEND LATHES 


For the Machine and Rep. ig Shop 


9° Lathe $215.00 
11° Lathe $275.00 
13° Lathe $365.00 
15° Lathe $450.00 
16° Lathe $525.00 
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maxte n — A sizes ’ 
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Free Catalog 
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Is an Eye protector for Out-of-Doors people. 
Made so that it gives full protection from 

ind, dust and flying particles without caus- 


ng the slightest discomfort or detracting 
from the appearance of the wearer. 
Motorists, Golfers, 
Tourists and Fishermen 
terially to the pleasures of 
Obtainable from Opticians, Motor Supply and 
Sporting Goods Establishments. We will 
gladly furnish the address of your nearest 
Autogias Dealer. 
F. A. HARDY & COMPANY 

Box 804, CHICAGO, ILL. 


Hunters, Trap-shooters, 
find it adds ma- 
their outings. 


Dept. D 


lof this 


| handle 


SCIENTIFIC 


Following the great arch of the Milky] 
Way up to the eastward, we come upon 
Aquila and then Cygnus, with Lyra 
above; then passing the duller region of 
Cepheus we reach Cassiopeia low in the 
orth. Draco and Ursa Minor are above 
the pole, and Ursa Major is descending | 

the northwest. Leo is sinking in the] 
west, carrying Jupiter and Saturn with] 
him Virgo is well up in the southwest 
and Bootes higher. Hercules and Corona 


and Ser 


them. } 


are overhead, with 


the 
The Planets 
an evening star 
very favorably placed, 
the time of elongation on the 
He is then 24 degrees east of the 
the distance north of the 
equator, so that he remains above 
until 9:12 P. M (This hour, 
in the present summary, 
time, not the daylight saving 
then in middle of 
of the first 
‘astor and 


Ophiuchus 


pens filling space beneath 


this month, 
especially 
1ith. 
and 
celestial 
the hori 
like all} 
is stan- 


Mercury is 
and is 
about 
sun, 


same 


dard and 
variety.) He is 


and 


the 
a star 
both ¢ 


(,emini appears as 


magnitude, exceeding 
Pollux 
Venus is a morning star, drawing 
away from the sun, and is very 
bright At the beginning of the month 
she 2:40 A M.. while at its 
comes into sight at 2 o'clock 
wide 
visible to 


now 


steadily 


rises at 
end she 
relescopically she 


while 


appears as a 
readily 
daylight, if 
guide 


crescent, she is 


the naked 
the observer 


eye in broad only 


has something to his 


vision to her 


Mars is in conjunction with the sun on 


the 20th, and is invisible all this month 
and next month too 

Jupiter and Saturn are close together in 
Leo, about S degrees apart at the begin- 
ning of the month, and 6 degrees at the 
end. They are past quadrature and set 
about half an hour after midnight on the 
Ist, and about 10:30 P. M. on the 30th 
Saturn's rings are turned so that we see 
their dark side all this month, hence they 
will be invisible in small telescopes, 
while in giant ones the “condensations” 
may be seen which murk the places where 
sunlight filters feebly through the inter- 
stices between the particles which com- 
pose the ring 


Uranus is in Aquarius and comes to the 


meridian at 5 A. M. in the middle of the 
month Neptune is in Cancer and is an 
evening star, setting at about 9 P. M. 
rhe moon is new at 1 A. M, on the 6th, 
in her first quarter at 4 P. M. on the 
l2th, full at 5 A. M. on the 20th, and in 
her last quarter at 8 A. M. on the 28th. 
She is nearest the earth on the Sth, and 
farthest away on the 23rd During the 
month she comes into conjunction with 
Venus on the morning of the 3rd, Mars 
on the 6th, Mercury on the 7th, Neptune 
on the 9th, Jupiter and Saturn on the 
2th, and Uranus on the 26th. The con- 
junction with Venus is fairly close, but 


oceurs before the 


longitude. 


planet has risen in our 


The Canal Lock 
(Continued from page 
apart. 


h53) 

The bars are 
beveled stops, known as 
designed to engage another. 
When these dogs meet it is impossible to 
bar until the turning of a con- 
trol handle has lifted the dog out of the 
way. Other control handles meanwhile 
are locked out of action. The advantage 
arrangement is that there is no 
possibility of an incorrect 
No handle can be turned out of 
its proper order, so that the operator can- 
not handle No. 4 before he turns 
No, 3—a proceeding which might 
the water out of a lock while the 
vessel was still in the lock chamber.—By 
Ralph Howard, 


The Earth-Boring Machine 


(Continued from page 


9) degrees 
with 


rection 
provided 
one 


dogs,” 


move one 


sequence of 


control. 
move 


empty 


p53) 
An improve- 


| that 





mechanically or by gravity. 
augers heretofore 
gate developed 


used is an} 
by the 


ment on 
earth-retaining 


AMERICAN 


officials, 
with the standard type of auger 
a considerable amount of earth would 
fall from it when raised from the hole. 
The speed at which the auger is fed is, 
of course, dependent upon the nature of 
the soil. A hole six feet deep, twenty-two 
inches in diameter, can be bored on an 
average of seven minutes, considering all 
For hard-pan, the auger 
turned slowly to prevent the cut- 
ting edges of the auger from being burned. 
It may be said here that the cutting edges 
are replaceable, which fact lengthens the 


abov e 
was that 


¢lasses of soil. 


must be 


} life of the auger. These cutting edges, 
two in number, are placed at an angle 


such as is found in a standard twist drill. 


The Surveying Searchlight 


(Continued from page 453) 
establishing accurate geographical posi- 
tions Certain points conveniently dis-| 
tributed over the United States are lo- 


eated astronomically with exactness, and 
determined other 
the survey of 


from these points 
positions; for instance, in 
a city lot or farm. Geographical positions 
are determined by the triangulation 
method ; that is, three points which are ac- 
and from each other are 
selected to form the corners of a triangle. 
The angles of the latter, frequently ex- 
tending from 10 to 100 miles, in order to 
be measured have 
to the observer. 

Sunlight is an ally, when a mirror re- 
flects the in surveying. Not all days 
are favored with sunshine, fog and smoke 
frequently interrupting the operations of 


ure 


visible 


cessible 


visible 


rays, 


Uncle Sam's surveyors. Night observa- 
tions are likewise sometimes to be de- 
sired, Hence the purposes of the signal 
lamp, which in addition to reflecting an 
intense light, is portable, a factor to be 


travel afoot 
burdens in pack-horse 
The lamp functions when 
connected with a battery of three dry 
whereas its predecessor fed from a 


when 
their 


appreciated 
and 
fashion. 


surveyors 
convey 
new 


cells, 
series of 
what extravagantly. 

The inventor, in designing the 
reflecting outfit, recognized the principle 
the filament should be concentrated 
within the smallest 
order to, when placed in exact focus with 
the parabolic reflector, produce a beam of 
light as nearly 
tiny filament was deemed sufficient to sup- 
ply light at a distant point, the bulb being 
so small that a current of six-tenths of 
an ampere is adequate to yield an appar- 
ent beam candlepower of 17,500 at a dis- 
tance of 100 feet. The current consump- 
tion is approximately two watts. 


possible 


Is Your Watch Accurate? 

$94) 

ing under laboratory observations for 

rate in five positions and at three temper- 

atures, 
The 


(Continued from page 


rate of any watch is largely 


enced by two factors, the position in 
which the timepiece is running and the 
temperature. The Bureau of Standards 


railroad precision watch test particularly 
emphasizes adjustment for satisfactory 
running in different positions. During the 
19-day test the rate of the timepiece is 


The difficulty experienced | 








| 





their corners rendered 


six and consumed power some-| 


light- | 


radius in| 


parallel as possible. <A/| 


| 
| 
| 


influ- | 


determined in five positions and three | 
temperatures. The performance of the} 
watch is determined according to three 


criterions, two of which apply to position, 
and one each to temperature, recovery (re- 
peatability), and regulation. 

The minimum requirement of the Gov- 
ernment test is about on an equal to the 
average new railroad watch. If the per 
formance of the timepiece meets the re- 
quirements, the Bureau of Standards 
grants a certificate. A number of manu- 
facturers keep constantly on hand a 


supply of these timepieces certified by the | 


Government. Such certificated watches 
may be obtained for slight additional cost 
and are suitable timekeepers for those 
desiring accurate timepieces, 


| 
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UNISOL 


Reg. U. S. Pat. Off. 


CORRECTS undesirable boiler 
feedwater conditions 
UNISOL is a preparation that IS for boilers that 


ARE scaled, corroded, pitted, etc. The longer 
used, the more its value is appreciated. 


Pamphlet on request. Money back guarantee 


UNISOL MFG.CO., JerseyCity, N.J. 
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THE SCHWERDTLE STAMP CO. 


STEEL STAMPS LETTERS & FIGURES 
BRIDGEPORT CONN. 








We Will Make It _ 


Anything in a metal stamping or novelty pro- 
duced from any metal and finished in any color. 


Waterbury Button Co., Waterbury, Conn, 





Now Ready 


EINSTEIN’ 
THEORIES 


of Relativity and 
Gravitation 








Do you understand 


RELATIVITY 
and GRAVITATION? 


—the theories worked out by 
Einstein that all the world is 
discussing ? 


Gain a good understanding of 
this intensely interesting sub- 
ject from the new book. 


Compiled from the best mate- 
rial submitted by 300 authors 
in the competition for the Eu- 
gene Higgins Prize of $5,000, 
and edited by J. Malcolm Bird. 
It reads like the work of one 
author, yet contains a breadth 
of vision and range of view- 
point impossible for one au- 
thor to attain. At all book- 


sellers. 
360 pages, 12 mo. 


$2.00 net; by mail $2.15 


Scientific American Publishing Co. 
233 Broadway, New York 
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What is a high price? 
A truck that outlasts other trucks and 
costs less to operate is not high priced. 
Cost must always be figured against the 
work done and the time that is saved. 


The first cost of a Pierce-Arrow is no 
more than any good truck costs. 


Pierce-Arrows not only do more work 
ata lower operating expense, but they 
keep out of the repair shop and keep 
working. And they last longer. It is 
the cheapest truck to buy. 


1erce 5. 


2 -ton $3750 
3ieton 4950 
5 +ton 5700 

TOW All Prices F.O.B. Buffalo 


THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. Y. 
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MACK MOTOR: se uEN 
ND(ADJU 
ECTION A’ 
INSP 


The motor car—that is putting more usable hours in 
your day; the motor truck—that is moving goods neither 
railroads nor horses can negotiate; the tractor—that is 
getting American Agriculture on a sound basis; 


Each of these is the result of years of experimentation 
in the laboratory and in the field; and of the co-ordination 
of the most progressive Transportational Engineering 
brains in the world. 


Eight and one-half million self-propelled “locomotives” 
that go calmly, unquaveringly, and comfortably into 
by-ways several years ago considered inaccessible to 
machinery! 

—truly the automobile is a magic-mechanical achieve- 
ment! 


And from ‘Tip to Stern” these marvel-designers have 
provided adjustment for the wear that must follow all 
motion; in the spring shackles, motor bearings, chains, 
fan belts, valves, carburetors, spark plugs, commutators, 
clutches, steering gears, transmissions, universals, pinions, 
differentials, wheels, and brakes! 


That is why— 
Timken Tapered Roller Bearings are adjustable. 


The Timken Roller Bearing Co, Canton, O 


Timken Tapered Roller Bearings for Passenger Cars, Trucks, Tractors, Trailers, 
Farm Implements, Machinery, and Industrial Appliances 
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Motor Bearing (Adjustments) 
Each connecting rod and main bearing is fitted with 
shims. In order to take-up the wear remove, sufficient 
a on shims on each side of the bearing so that when the nuts 
oa are tightened, there is no play. Be sure, however, that 
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